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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor device capable of 
preventing the occurrence of hillock in a large-area 
conductive film convered with a thinned insulating film, and 
preventing inferiority such as the short circuit between 
wirings occurring at manufacture of a semiconductor device, 
the breaking of wiring, the breakage of an insulating film, 
separation, etc. 

CONSTITUTION: In a semiconductor device which has a 
large-area conductive film 6 made through an insulating film 8 
on a semiconductor substrate 7, the conductive film 6 is 
divided in lateral and longitudinal direction into x1 and y2 not 
more than the critical dimension of hillock occurrence, and 
the divided conductive films 6a are connected electrically 
with each other by other conductive films 6b. The conductive 
films 6b are arranged, being slid so that hillock may not occur 
even if combined with divided conductive films 6a. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)3 

[Claim 1] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which divided this conductive thin film into at least two 
at a time about both two direction where it differs within the same field as the aforementioned 
conductive thin film this — it adjoins so that it may be prepared in the same field as the first 
conductive thin film and a|l the first conductive thin film may be connected electrically — this — two 
or more second conductive thin films which connect the first conductive thin film electrically 
[Claim 2] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which it divided into at least two at a time for every 
intervals [ thin film / conductive / this ] about both two direction where it differs within the same 
field as the aforementioned conductive thin film this — it adjoins so that it may be prepared in the 
same field as the first conductive thin film and all the first conductive thin film may be connected 
electrically — this — two or more second conductive thin films which connect the first conductive 
thin film electrically 

[Claim 3] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which divided this conductive thin film into at least two 
for every interval, such as differing from the interval divided in this first direction about the second 
direction which divides into at least two for every intervals [ thin film / conductive / this ], and is 
different from this first direction within the same field as this conductive thin film about the first 
direction of / within the same field as the aforementioned conductive thin film this — it adjoins so 
that it may be prepared in the same field as the first conductive thin film and all the first conductive 
thin film may be connected electrically — this — two or more second conductive thin films which 
connect the first conductive thin film electrically 

[Claim 4] The semiconductor device characterized by preparing the third conductive thin film 
between the aforementioned insulator layer and the first conductive thin film in a claim 1 or either of 
3. 

[Claim 5] It is the semiconductor device characterized by not connecting the conductive thin film of 
the above second with any elements other than the conductive thin film of the above first electrically 
in a claim 1 or either of 4. 

[Claim 6] The conductive thin film formed in the semiconductor substrate front face through the first 
insulator layer It is the second insulator layer of a wrap about this conductive thin film. Are the 
semiconductor device equipped with the above and it is related in both two direction in which it 
differs within the same field as the aforementioned conductive thin film. The first conductive thin film 
which divided this conductive thin film into at least two at a time. It has two or more second 
conductive thin films which connect the first conductive thin film electrically via the second insulator 
layer front face, all — this — it adjoins so that the first conductive thin film may be connected 
electrically — this — and — this — the second conductive thin film — this — it is characterized by 
not connecting with any elements other than the first conductive thin film electrically 
[Claim 7] The conductive thin film formed in the semiconductor substrate front face through the first 
insulator layer It is the second insulator layer of a wrap about this conductive thin film. Are the 
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semiconductor device equipped with the above and it is related in both two direction in which it 
differs within the same field as the aforementioned conductive thin film. The first conductive thin film 
which it divided into at least two at a time for every intervals [ thin film / conductive / this ], It has 
two or more second conductive thin films which connect the first conductive thin film electrically via 
the second insulator layer front face, all — this — it adjoins so that the first conductive thin film may 
be connected electrically — this — and — this — the second conductive thin film — this — it is 
characterized by not connecting with any elements other than the first conductive thin film 
electrically 

[Claim 8] The conductive thin film formed in the semiconductor substrate front face through the first 
insulator layer It is the second insulator layer of a wrap about this conductive thin film. Are the 
semiconductor device equipped with the above and it is related in the first direction of [ within the 
same field as the aforementioned conductive thin film ]. It is related in the second direction which 
divides into at least two for every intervals [ thin film / conductive / this ], and is different from this 
first direction within the same field as this conductive thin film. The first conductive thin film which 
divided this conductive thin film into at least two for every interval, such as differing from the interval 
divided in this first direction It has two or more second conductive thin films which connect the first 
conductive thin film electrically via the second insulator layer front face, all — this — it adjoins so 
that the first conductive thin film may be connected electrically — this — and — this — the second 
conductive thin film — this — it is characterized by not connecting with any elements other than the 
first conductive thin film electrically 

[Claim 9] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which divided this conductive thin film into at least two 
at a time about both two direction where it differs within the same field as the aforementioned 
conductive thin film this — all the fields that deposited the first conductive thin film — and — this - 
- the second conductive thin film formed on all the fields between the first conductive thin film 
[Claim 10] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which it divided into at least two at a time for every 
intervals [ thin film / conductive / this ] about both two direction where it differs within the same 
field as the aforementioned conductive thin film this — all the fields that deposited the first 
conductive thin film — and — this — the second conductive thin film formed on all the fields 
between the first conductive thin film 

[Claim 11] The semiconductor device which has the conductive thin film which is characterized by 
providing the following, and which was formed in the semiconductor substrate front face through the 
insulator layer The first conductive thin film which divided this conductive thin film into at least two 
for every interval, such as differing from the interval divided in this first direction about the second 
direction which divides into at least two for every intervals [ thin film / conductive / this ], and is 
different from this first direction within the same field as this conductive thin film about the first 
direction of / within the same field as the aforementioned conductive thin film this — all the fields 
that deposited the first conductive thin film — and — this — the second conductive thin film formed 
on all the fields between the first conductive thin film 

[Claim 12] The semiconductor device characterized by preparing the third conductive thin film 
between the aforementioned insulator layer and the first conductive thin film in a claim 9 or either of 
11. 

[Claim 13] The semiconductor device characterized by having the rib which touches the front face of 
the conductive thin film of the above second among the conductive thin films of the above first in a 
claim 9 or either of 12, and having the second insulator layer of a wrap for the conductive thin film of 
the above second. 

[Claim 14] The semiconductor device characterized by having the second insulator layer with a rib 
with which the thickness of the conductive thin film formed in the semiconductor substrate front face 
through the first insulator layer, the first conductive thin film in which a portion with thin thickness 
and a portion with two or more thick thickness exist this conductive thin film in the semiconductor 
device which has the second insulator layer of a wrap, and the first conductive thin film touches the 
front face of a thin portion. 

[Claim 15] The semiconductor device which has the second insulator layer of a wrap for the 
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conductive thin film which is characterized by providing the following, and which was formed in the 
semiconductor substrate front face through the first insulator layer, and this conductive thin film The 
first conductive thin film in which a portion with thin thickness and a portion with two or more thick 
thickness exist The second conductive thin film formed on all the fields that deposited the conductive 
thin film of this first The second insulator layer with a rib which touches the second conductive thin 
film by which the thickness of the first conductive thin film was formed in the front face of a thin 
portion 

[Claim 16] The semiconductor device characterized by preparing the third conductive thin film 
between the first insulator layer of the above, and the first conductive thin film in claims 14 or 15. 
[Claim 17] The semiconductor device characterized by the second conductive thin film of flexural 
rigidity being higher than the first conductive thin film of the same configuration in a claim 9 or either 
of 16. 

[Claim 18] The semiconductor device characterized by being one as which the material of the 
conductive thin film of the above first is chosen from a metal, metal silicide, and an interstitial 
compound in a claim 1 or either of 16. 

[Claim 19] In a claim 1 or either of 16 the material of the conductive thin film of the above first 
Aluminum, An aluminium alloy, copper, a copper alloy, titanium, a titanium alloy, a tungsten. It is one 
chosen from a tungsten alloy and titanium night RAIDO. Or titanium, vanadium, chromium, manganese, 
iron, cobalt. Nickel, a tantalum, a tungsten, a zirconium, niobium, molybdenum. The semiconductor 
device characterized by being the metal silicide which consists of one chosen from palladium, a 
rhodium, iridium, platinum, a hafnium, a terbium, an erbium, and an yttrium, and silicon. 
[Claim 20] The semiconductor device characterized by being one as which the material of the 
conductive thin film of the above second is chosen from a metal, metal silicide, and an interstitial 
compound in a claim 1 or either of 16. 

[Claim 21] In a claim 1 or either of 16 the material of the conductive thin film of the above second 
Aluminum, An aluminium alloy, copper, a copper alloy, titanium, a titanium alloy, a tungsten. By one 
chosen from a tungsten alloy and titanium night RAIDO, ** RI, Or titanium, vanadium, chromium, 
manganese, iron, cobalt. Nickel, a tantalum, a tungsten, a zirconium, niobium, molybdenum, The 
semiconductor device characterized by being the metal silicide which consists of one chosen from 
palladium, a rhodium, iridium, platinum, a hafnium, a terbium, an erbium, and an yttrium, and silicon. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a semiconductor device and relates to the 
semiconductor device which has the conductive thin film especially formed in the semiconductor 
substrate front face through the insulator layer. 
[0002] 

[Description of the Prior Art] While high integration of the electronic device formed in a 
semiconductor device is advanced quickly in recent years, depending on product needs, there are a 
mass capacitor and an electronic device which has turned on a large scale like the wiring for high 
currents. 

[0003] For example, in the case of the capacitor, corresponding to improvement in the speed of 
communication of information, such as optical communication, or high-frequency-izing of the transfer 
information aiming at densification, large capacity-ization of the capacitor formed in the interior of a 
noise filter is advanced. The frequency in which the noise rejection of a filter is possible is 
determined by the capacity of the capacitor in a filter, and the noise separation of it is attained to a 
high-frequency band, so that capacitor capacity is large. Still extensive, although development of the 
mass capacitor using high dielectric constant matter, such as a tantalum, is furthered 
[0004] Moreover, also in the wiring for high current loads, in order to lower the resistance of the 
conductive thin film used for wiring, making wiring width efface large, i.e., large-areaHzing of the 
conductive thin film for wiring, is advanced. 

[0005] However, if large area-ization of conductive thin films, such as wiring and an electrode for 
capacitors, is performed, while a design specification can be satisfied, the fault of becoming easy to 
generate a hillock on a conductive thin film arises. A hillock is a minute salient locally generated on a 
conductive thin film front face, and it becomes various poor causes, such as poor exposure [ in / 
destruction of a wrap insulator layer and ablation, and a next process / for a short circuit with 
vertical wiring or contiguity wiring, an open circuit of up wiring, and a conductive thin film ]. 
[0006] Therefore, for example, the slit was prepared in the large area conductivity thin film, and the 
technology of dividing the size of the cross direction of a thin film below into the width efface which 
a hillock does not generate has been used as a hillock generating prevention means as indicated in 
JP,57-45259.A, the 61-252647 official report, the 63-84137 official report, the 5-218034 official 
report, etc. 

[0007] Moreover, the technology of suppressing compulsorily deformation (hillock generating) of this 
conductive thin film has also been used like JP,3-82128,A and a 4-85823 official report by depositing 
the high rigidity thin film to formation of a high rigidity layer on a conductive thin film front face, or 
the conductive thin film upper part before hillock generating. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order to prevent hillock generating in latus 
wiring of width efface, or the electrode for mass capacitors, the conductive thin film of the large area 
used for these uses was divided, and it became clear that it is inadequate Just to restrict only the 
crosswise size, <> Explain the result which examined hereafter the hillock occurrences in the 
aluminium alloy (it omits composition aluminum-1 wt.%Si and Following aluminum) film of the rectangle 
formed through the silicon-oxide film on the silicon substrate. 

[0009] Manufacture of a sample was performed in following order. First, the silicon-substrate front 
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face was oxidized thermally and the silicon-oxide film of 1.6 micrometers of thickness was formed. 
Next, aluminum film was deposited on the silicon-oxide film front face 0.5 micrometers of thickness 
by the sputtering method, and patterning of aluminum film was performed. A shorter side is 5 
micrometers or less, and, as for aluminum film pattern, the large area pattern 100 micrometers or 
more and the shorter side formed [ the long side ] the long and slender pattern which is about 2000 
micrometers. A silicon-oxide film in the chemical vapor deposition (it is henceforth called a plasma 
CVD method) using plasma 0,2 micrometers (substrate temperature of 350 degrees C) of then, 
thickness. The silicon-oxide film SOG for carrying out flattening of the electronic-circuitry top (Spin 
on Glass) 0.2 micrometers (baking temperature of 440 degrees C) of thickness, 0.6 micrometer 
(substrate temperature of 350 degrees C) deposition of the silicon-oxide film of thickness was 
similarly carried out by the plasma CVD method (this insulator layer of three layers is henceforth 
called a layer insulation film collectively). Finally, it heat-treated for stabilizing aluminum film and a 
layer insulation film (substrate temperature of 450 degrees C). 

[0010] In this way, the size dependency of the hillock occurrences in aluminum film of the obtained 
sample is shown in drawing 4 . The shorter side size of a rectangle aluminum film and the vertical axis 
of a horizontal axis are aspect ratios (a long side size / shorter side proportion) among drawing. 
Aspect ratio = it expresses that a rectangle configuration is a square in the case of 1, and they are 
long rectangle configurations, such as wiring, so that an aspect ratio is large. It expresses that it is 
aluminum film with which, as for - generating of a hillock was accepted [ that marker O in drawing is 
the rectangle aluminum film with which generating of a hillock was not accepted, and ]. - A subscript 
is the hillock occurrences (this numeric value is henceforth called hillock generating density.) 
converted into per two an area of 1mm. a unit is set to an individual / mm2 it is . 
[0011] shorter side size >10micrometer and the aspect side ratio which are mainly used as an 
electrode for capacitors — in the case of aluminum film (shown as a capacitor type all over drawing) 
of <=3 Although a hillock was not accepted in 90 micrometers (for example, shorter side size = long 
side size = about 75 micrometers, rectangle area = about 5600 micrometers 2) of shorter side size < 
abbreviation When it becomes 90 micrometers (for example, shorter side size = long side size = about 
90 micrometers, rectangle area = about 8100 micrometers 2) of shorter side size >= abbreviation, it 
turns out that it is easy to generate a hillock rapidly. 

[0012] Also in the case of the narrow aluminum film not more than shorter side size <=10micrometer 
(shown as a wiring type all over drawing) mainly used as wiring At the time of aspect ratio <=80 (for 
example, 6 micrometers of shorter side size = abbreviation, and 480 micrometers of long side size = 
abbreviation) Rectangle area = a hillock was not accepted in 2 but about 2900 micrometers of hillocks 
were accepted in it in aluminum film (for example, shorter side size = about 6 micrometers, long side 
size = about 2000 micrometers, rectangle area = about 12000 micrometers 2) of aspect ratio >80. 
Since a hillock was not accepted in what has a long side size as long than capacitor type aluminum 
film as about 480 micrometers, it turns out that hillock generating is not dependent on a long side 
size. 

[0013] moreover, the case of aluminum film located in the middle of both types — shorter side size = 
— about 60 micrometers and aspect ratio = — in about 33 (long side size = about 2000 micrometers, 
rectangle area = about 12000 micrometers 2), a hillock accepts nine generating density [/mm ] 2 — 
having — shorter side size - with a still larger rectangle area — about 40 micrometers and aspect 
ratio = — the hillock was not accepted in about 12 (long side size = about 460 micrometers, rectangle 
area = about 18400 micrometers 2) This shows that hillock generating is not dependent on rectangle 
area. 

[0014] It became clear that the minimum long side size (this shorter side size and a long side size are 
hereafter called a hillock generating critical size) which becomes easy to generate the above thing to 
a hillock, so that an aspect ratio is so large that the shorter side size of aluminum film is long with the 
same shorter side size, and a hillock generates corresponding to each aluminum film shorter side size 
exists. A dark-grey-color curve shows the hillock generating critical size which serves as the 
boundary line in a gray field in the size field which a hillock generates all over drawing. 
[0015] Therefore, it is difficult to prevent hillock generating in a rectangle conductivity thin film only 
with well-known technology, and it turns out that it is necessary it not only to divide aluminum film 
about the direction of a shorter side (width of face), but to divide about the direction of a long side 
according to a shorter side size. <> On the other hand, thin film-ization of the layer insulation film 
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with which between multilayer interconnections is insulated is quickly advanced as one of the cures 
for high integration of a semiconductor device, shortening of the time necessary for completion, and 
manufacturing-cost reduction, and a hillock is in the inclination which becomes easy to generate also 
by this in recent years. 

[0016] It is based on the reason thin film-ization is connected to high integration, below. Electrical 
installation of up wiring and lower wiring is performed by fill uping with a conductive material the 
contact hole prepared in a layer insulation film by etching etc. At the contact hole formation process 
by this etching etc., since some will ********** not only to etching of the direction of insulating 
thickness but to field inboard, finally a contact hole wall surface does not become perpendicular, but 
an up wiring side will be large, and a taper will be attached so that a lower wiring side may become 
narrow. Therefore, in order to secure the contact hole area (area which appears when a contact hole 
is cut with the flat surface in a film surface) which has required flow resistance in a lower wiring side, 
it is necessary to make beforehand the contact hole size by the side of up wiring into a part to attach 
a taper and for contact hole area to contract, and a large size. 

[0017] Therefore, sinceHzing of the contact hole area by the side of up wiring can be carried out 
[ small area ] so that thickness of a layer insulation film is made thin within limits at which insulation 
is maintained, it becomes possible to advance high integration. <> It becomes difficult to fill the 
interior of a contact hole with the conductive matter without a crevice again, so that area of a 
contact hole is small and the depth is deep. So, it becomes the structure which defective continuity 
cannot produce easily, so that thickness of a layer insulation film is made thin. Furthermore, by 
implementation of the formation of a layer insulation film thin film, since shortening of a film assembly 
time or curtailment of the cost of materials is attained, it leads to shortening of the time necessary 
for completion, and reduction of a manufacturing cost. 

[0018] However, on the other hand, thin film-ization of a layer insulation film will reduce the flexural 
rigidity of a layer insulation film, and will be carried out that it is easy to produce deformation of 
conductive thin films, such as hillock generating. <> In order to change to the situation which was 
described above and which a hillock tends to generate so that large area-ization of a conductive thin 
film progresses into a semiconductor device and high integration is progressed like, in recent years, 
the need of lecturing on still more effective hillock generating preventive measures has arisen. 
[0019] The purpose of this invention corresponds to the needs of large-sized-izing of the electronic 
device on a semiconductor device, and thin-film-izing of a layer insulation film, and is in the 
semiconductor device which has the large area conductivity thin film of all configurations to offer a 
laminated structure which a hillock does not generate. 
[0020] 

[Means for Solving the Problem] In order not to generate a hillock in the semiconductor device which 
fills thin-film-izing of the product needs with which the above disagrees, i.e., a layer insulation film, 
and large area-ization of a conductive thin film, it is necessary to divide the conductive thin film of a 
large area so that it may become below the hillock generating critical size shown by drawing 4 . 
Furthermore, it is necessary to give the same function as one large area conductivity thin film by 
connecting the divided conductive thin film electrically. <> In the conductive thin film large-area-ized 
in order to fulfill a design specification, in order to offer the semiconductor device which a hillock 
does not generate, this invention is equipped with the following features. 

[0021] The semiconductor device of this invention has the conductive thin film formed in the 
semiconductor substrate front face through the first insulator layer, and is related in both two 
direction in which it differs within the same field as a conductive (1) (a) this thin film. The first 
conductive thin film which divided this conductive thin film into at least two at a time, (b) — this — it 
adjoins so that it may be prepared in the same field as the first conductive thin film and all the first 
conductive thin film may be connected electrically — this — having two or more second conductive 
thin films which connect the first conductive thin film electrically — Or it is related in both two 
direction in which it differs within the same field as a conductive (2) (a) this thin film. The first 
conductive thin film which it divided into at least two at a time for every intervals [ thin film / 
conductive / this ], (b) — this — it adjoins so that it may be prepared in the same field as the first 
conductive thin film and all the first conductive thin film may be connected electrically — this — 
having two or more second conductive thin films which connect the first conductive thin film 
electrically — (3) It is related in the second direction which divides into at least two for every 
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intervals [ thin film / conductive / this ], and is different from this first direction within the same field 
as this conductive thin film about the first direction of / within the same field as conductive (a) this 
thin film /. The first conductive thin film which divided this conductive thin film into at least two for 
every interval, such as differing from the interval divided in this first direction (b) — this — it adjoins 
so that it may be prepared in the same field as the first conductive thin film and all the first 
conductive thin film may be connected electrically — this — it is characterized by having two or 
more second conductive thin films which connect the first conductive thin film electrically In this 
invention, it is also effective to prepare the third conductive thin film between the aforementioned 
insulator layer and the first conductive thin film. Moreover, not connecting with any elements other 
than the conductive thin film of the above first electrically also has the effective conductive thin film 
of the above second. 

[0022] Moreover, the conductive thin film by which another semiconductor device of this invention 
was formed in the semiconductor substrate front face through the first insulator layer. Have the 
second insulator layer which covers this conductive thin film, and it is related in both two direction in 
which it differs within the same field as a conductive (4) (a) this thin film. The first conductive thin 
film which divided this conductive thin film into at least two at a time, It is characterized by having 
two or more second conductive thin films which connect the first conductive thin film electrically via 
the second insulator layer front face, (b) — all — this — it adjoins so that the first conductive thin 
film may be connected electrically — this — and — this — the second conductive thin film — this - 

- not connecting with any elements other than the first conductive thin film electrically — (5) It is 
related in both two direction in which it differs within the same field as conductive (a) this thin film. 
The first conductive thin film which it divided into at least two at a time for every intervals [ thin 
film / conductive / this ], It is characterized by having two or more second conductive thin films 
which connect the first conductive thin film electrically via the second insulator layer front face, (b) - 

- all — this — it adjoins so that the first conductive thin film may be connected electrically — this - 

- and — this — the second conductive thin film — this — not connecting with any elements other 
than the first conductive thin film electrically — (6) It is related in the second direction which divides 
into at least two for every intervals [ thin film / conductive / this ], and is different from this first 
direction within the same field as this conductive thin film about the first direction of / within the 
same field as conductive (a) this thin film /. The first conductive thin film which divided this 
conductive thin film into at least two for every interval, such as differing from the interval divided in 
this first direction It is characterized by having two or more second conductive thin films which 
connect the first conductive thin film electrically via the second insulator layer front face, (b) — all ~ 

- this — it adjoins so that the first conductive thin film may be connected electrically — this — and 

- this — the second conductive thin film — this — it is characterized by not connecting with any 
elements other than the first conductive thin film electrically 

[0023] Moreover, still more nearly another semiconductor device of this invention has the conductive 
thin film formed in the semiconductor substrate front face through the insulator layer, and is related 
in both two direction in which it differs within the same field as a conductive (7) (a) this thin film. The 
first conductive thin film which divided this conductive thin film into at least two at a time, (b) — this 

- all the fields that deposited the first conductive thin film — and — this — having the second 
conductive thin film formed on all the fields between the first conductive thin film — (8) It is related 
in both two direction in which it differs within the same field as conductive (a) this thin film. The first 
conductive thin film which it divided into at least two at a time for every intervals [ thin film / 
conductive / this ], (b) — this — all the fields that deposited the first conductive thin film — and — 
this — having the second conductive thin film formed on all the fields between the first conductive 
thin film — (9) It is related in the second direction which divides into at least two for every intervals 
[ thin film / conductive / this ], and is different from this first direction within the same field as this 
conductive thin film about the first direction of / within the same field as conductive (a) this thin 
film /. It is characterized by having the second conductive thin film formed on all the fields that 
deposited the first conductive thin film which divided this conductive thin film into at least two for 
every interval, such as differing from the interval divided in this first direction, and the conductive 
thin film of (b) this first, and all the fields between the conductive thin films of this first. In this 
invention, it is also effective to prepare the third conductive thin film between the (c) aforementioned 
insulator layer and the conductive thin film of this first, moreover, (d) — this — between the first 
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conductive thin film — this — a rib which touches the front face of the second conductive thin film - 

— having — and — this — it is also effective to have the second insulator layer of a wrap for the 
second conductive thin film furthermore — this — the second conductive thin film — the same 
configuration — this — it is effective that flexural rigidity is also higher than the first conductive thin 
film 

[0024] Moreover, the conductive thin film by which still more nearly another semiconductor device of 
this invention was formed in the semiconductor substrate front face through the first insulator layer, 
The first conductive thin film in which it has the second insulator layer which covers this conductive 
thin film, and a portion with thin (10) and (a) thickness and a portion with two or more thick thickness 
exist, (b) It has the second insulator layer with a rib with which the thickness of the conductive thin 
film of this first touches the front face of a thin portion, (11) The first conductive thin film in which a 
portion with thin (a) thickness and a portion with two or more thick thickness exist, (b) — this — the 
second conductive thin film formed on the field which deposited the first conductive thin film, and (c) 

— this — the thickness of the first conductive thin film was formed in the front face of a thin portion 

— this — it is characterized by having the second insulator layer with a rib which touches the 
second conductive thin film In this invention, it is also effective to prepare the third conductive thin 
film between the (d) this first insulator layer, and the conductive thin film of this first moreover — 
this — the second conductive thin film — the same configuration — this — it is effective that 
flexural rigidity is also higher than the first conductive thin film 

[0025] In the material of the conductive thin film of the above first, or the material of the second, 
conductive thin film It is desirable that they are a metal, metal silicide, or an interstitial compound 
further Aluminum, an aluminium alloy, copper, a copper alloy, titanium, a titanium alloy. One chosen 
from metals, such as a tungsten and a tungsten alloy Or titanium, vanadium, chromium, manganese, 
iron, cobalt. Nickel, a tantalum, a tungsten, a zirconium, niobium, molybdenum, It is desirable that it is 
one chosen from interstitial compounds, such as palladium, a rhodium, iridium, platinum, a hafnium, a 
terbium, an erbium, metal silicide that consists of one chosen from yttriums and silicon, or titanium 
night RAIDO. 
[0026] 

[Function] According to this invention, it becomes possible to obtain the semiconductor device which 
has the conductive thin film which has area which fulfills all design specifications, and a hillock does 
not generate. <> The defect who originated in various hillocks, such as a short circuit during the 
wiring generated at the time of semiconductor device manufacture, an open circuit of wiring, 
destruction of an insulator layer, and ablation, by this can be prevented, and it becomes possible to 
have high product reliability and to manufacture the semiconductor device of the high yield. 
[0027] 

[Example] The example of this invention is explained with reference to a drawing below. <> Explain 
the 1st example about the semiconductor device based on this invention using drawing 1 - drawing 5 . 

[0028] The electrode 6 for mass capacitors in the noise filter 2 corresponding to high-frequency 
communication of optical communication etc. formed in semiconductor device 1 front face based on 
the example of this invention is shown in drawing 1 . Upper drawing is drawing which looked at the 
electrode 6 for mass capacitors from the semiconductor device front-face, i.e., semiconductor device 
forming face, side, and is a plan from which the film deposited on the electrode 6 for capacitors was 
removed. 

[0029] Lower drawing is an A-A' cross section before removing the film deposited on the electrode 6 
for capacitors of upper drawing, the electrode 6 for mass capacitors — for example, design- 
specification top SOOmicrometerx — when the area of 300 micrometers is required and the electrode 
6 for capacitors is made into the conductive thin film of the one-side shape of a 300-micrometer 
square, it turns out that possibility that a hillock will occur from drawing 4 is very high Therefore, two 
or more conductive thin film 6a by which the electrode 6 for mass capacitors was arranged in a grid 
pattern through the insulator layer 8 in this example on the semiconductor substrate 7, In order to 
connect each conductive thin film 6a electrically, hillock generating is prevented by constituting from 
conductive thin film 6a, flow section 6b formed in the coplanar, a layer insulation film 9, and a 
protection insulator layer 10 which protects the whole circuit. 

[0030] Although the wiring layer of the two-layer eye formed between the layer insulation film 9 and 
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the protection insulator layer 10 is not shown all over drawing, the wiring layer of a two-layer eye is 
formed in the field in which elements other than the mass capacitor in a semiconductor device 1 
formed, for the purposes, such as wiring to a transistor. As the electrode 6 whole for mass 
capacitors, wiring 5a connects with other electronic circuitries in a noise filter 2 electrically. 
[0031] In drawing 1 , two or more flow section 6b is shifted and arranged so that it may not become 
more than a hillock generating critical size about rectangle size x2 which made the rectangle sizes x1 
and y1 of conductive thin film 6a below the hillock generating critical size, and combined conductive 
thin film 6a and flow section 6b, and y2. It can consider as the structure where it has the capacity 
(area) with which the electrode 6 for mass capacitors fills a design specification, and hillock 
generating can be prevented by this (about the determination method of a hillock generating critical 
size, it mentions later). 

[0032] The case where the semiconductor substrate 7 is a silicon substrate about the manufacture 
method of this semiconductor device 1 is taken for an example, and drawing 2 explains using the 
cross section of the mass capacitor 2. <> Form in semiconductor substrate 7 front face of silicon 
first the insulator layer 8 formed by the silicon oxide 1.6 micrometers of thickness by performing 
thermal oxidation etc. (process 100). Next, the conductive thin film 60 formed with aluminum on the 
insulator layer 8 is deposited 0.5 micrometers of thickness by the sputtering method etc. (process 
101). 

[0033] By carrying out patterning of the conductive thin film 60 by dry etching etc., conductive thin 
film 6a and flow section 6b used as the electrode 6 for mass capacitors are formed (process 102). 
The layer insulation film 9 of a three^tiered structure explained by the term of a "The means for 
solving a technical problem" is formed 1.0 micrometers of thickness. In the field in which elements 
other than electrode 6 for mass capacitors were formed, it is necessary to connect between each 
element electrically. Therefore, the contact hole (not shown) for carrying out electrical installation of 
the wiring of the 1st layer or the circuit which carried out patterning of the conductive thin film 60, 
and obtained it, and the two-layer watch line formed at a next process is formed outside the field of 
drawing 2 by '**********ing the layer insulation film 9. 

[0034] The 2nd wiring layer (not shown) is obtained outside the field of drawing 2 by depositing and 
carrying out patterning of the conductive thin films, such as aluminum, by the sputtering method etc. 
on the layer insulation film 9. In order to protect a circuit from moisture etc. finally, the protection 
insulator layer 10 formed by the silicon oxide is deposited 1.0 micrometers of thickness by the plasma 
CVD method etc. A semiconductor device 1 is obtained through the above manufacturing process. 
[0035] The thin film formation method used for manufacture of a semiconductor device 1. the 
formation method of each electronic device, etc. are not limited to the method indicated above, and 
do not interfere by other methods. Moreover, especially various numeric values, the quality of the 
materials, etc., such as thickness, are not limited. It does not interfere, even if it makes thin only 
thickness of the insulator layer 8 formed between an electrode 6 and a silicon substrate 7 with 0.1 
micrometers, in order to make the capacity of the electrode 6 for mass capacitors increase. 
[0036] Conductive thin film 6a, each flow section 6b, and wiring 5a It is desirable to be formed with 
the semiconductor which poured in the metal, metal silicide with conductivity and an interstitial 
compound, or the impurity, for example, further Aluminum, an aluminium alloy, copper, a copper alloy, 
titanium, a titanium alloy, Metals, such as a tungsten and a tungsten alloy, or titanium, vanadium. 
Chromium, manganese, iron, cobalt, nickel, a tantalum, a tungsten, A zirconium, niobium, molybdenum, 
palladium, a rhodium, iridium, It is desirable to be formed by interstitial compounds, such as platinum, 
a hafnium, a terbium, an erbium, metal silicide that consists of one chosen from yttriums and silicon, 
or titanium night RAIDO. An interstitial compound points out the thing of the compound of transition 
metals, and hydrogen, boron, carbon, nitrogen and oxygen. An interstitial compound shows the feature 
of an alloy, and since electrical conductivity is good, it is suitable for the part which gives the 
conductivity of this invention. 

[0037] Moreover, even if it forms conductive thin film 6a, each flow section 6b, and wiring 5a with 
material which is different even if it forms each with the same material, they are not cared about. 
Moreover, even if it forms at the same process, and it forms at a separate process, it does not 
interfere. 

[0038] Although this example is about the case where twoHayer formation of the wiring etc. is carried 
out, it may be a monolayer, and even if [ than two-layer ] more, it does not interfere. Although the 
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wiring layer etc. is not formed between the layer insulation film 9 in the A-A' cross section of drawing 
1 , and the protection insulator layer 10, you may form a wiring layer etc. on the electrode 6 for mass 
capacitors. <> Although conductive thin film 6a was arranged in a grid pattern in this example, you 
may use other array methods of having used the space on a semiconductor base effectively again. 
[0039] In this example, it is also effective to form the barrier layer for connecting the outcrop of a 
silicon substrate 7 and other wiring between an insulator layer 8 and conductive thin film 6a. It is 
desirable to use interstitial compounds, such as an alloy containing metals, such as a tungsten, 
titanium, and cobalt, or them or titanium night RAIDO, or a silicide compound as a material of this 
barrier layer. When depositing a barrier layer, it is necessary to establish a barrier layer deposition 
process before a process 101. <> Next, explain how to determine a hillock generating critical size. 
[0040] Although the ease of generating of a hillock is dependent on the shorter side size of 
conductive thin film 6a, and a long side size as explained using drawing 4 , it is dependent also on 
membraneous qualities, such as a diameter of crystal grain of conductive thin film 6a, crystal 
orientation, density, and internal stress, in addition to it. Membraneous quality changes with various 
manufacture conditions, such as deposition conditions of thin film 6a, internal stress of other thin 
films deposited on the circumference of thin film 6a, a laminated structure of the circumference of 
thin film 6a, and the method of heat treatment after depositing thin film 6a. Therefore, it is desirable 
to determine a hillock generating critical size using an experimental means, i.e., an actual 
manufacturing process. Hereafter, the case where a semiconductor device 1 is manufactured for the 
detail of the determination method in accordance with the process of drawing 2 using drawing 3 and 
drawing 4 is taken and explained to an example. 

[0041] First along with drawing 2 (process 101 (process 100)), formation of the insulator layer 8 of a 
silicon oxide on semiconductor substrate 7 front face of silicon and the conductive thin film 60 of 
aluminum are deposited. Formation of these films and deposition are performed on the same 
conditions as the process explained by drawing 2 . 

[0042] Next, the rectangle test pattern 16 for determining hillock generating criticality length is 
formed in the conductive thin film 60. It chooses focusing on the processing size often used in a 
design specification as each shorter side size of a test pattern 16. For example, in a design 
specification, the minimum processing shorter side size is [ 4 micrometers and the maximum 
processing shorter side size ] 500 micrometers. When the sizes often used in a design specification 
are 4, 6, and 20 or 30 micrometers, as each shorter side size of a test pattern 16 It chooses from 4 
micrometers (the minimum processing size), 6, 20 or 30 micrometers (the maximum ******), 500, 250. 

167. 125 and 100 50 etc. micrometers (the maximum processing shorter side size / kmum. k= 1, 2, 

.., 10), etc. 

[0043] When the maximum processing long side size is 2000 micrometers, the size of a long side 
chooses aspect ratio r of each test pattern 1 6 in some numbers in the range which does not exceed 
2000 micrometers, the case of shorter side =4micrometer — r= — 500, 250,167,125,100 (=2000/4/k. 
k= 1, 2, — , 5), etc. in the case of shorter side =50micrometer In the case of shorter side 

=500micrometer, r= 40, 20, 10, 5 (=2000/50/k, k= 1, 2 5), etc. are chosen for r= 4, 3, 2, 1 

(=2000/500/k. k= 1. 2, 3, 4), etc. These test patterns 16 are formed by **********ing the conductive 
thin film 60. 

[0044] drawing 3 — test pattern 16a (shorter side =4micrometer and long side =2000micrometer), 
shorter side =4micrometer, and long side = — it is the example in which test pattern 16d (test 
pattern 16c (1000-micrometer test pattern 16b, shorter side =20micrometer, and long side 
=2000micrometer), shorter side =20micrometer, and long side =1000micrometer) was formed on the 
insulator layer 8 <> Deposit the layer insulation film 9 and the protection insulator layer 10 on the 
same conditions as the time of semiconductor device 1 manufacture by the plasma CVD method etc. 
[0045] The existence of hillock generating on each test pattern is checked after [ all ] a process 
using a microscope etc. The test pattern size dependency of hillock generating density based on this 
result is shown in drawing 4 . A horizontal axis is [ a test pattern shorter side size and a vertical 
axis ] test pattern aspect ratio r among drawing. It expresses that it is the test pattern in which, as 
for - hillock generating was accepted [ that marker O is the test pattern in which hillock generating 
was not accepted, and ]. 

[0046] When the shorter side size of a test pattern serves as a critical value of about 90 micrometers 
or more from this drawing, it turns out that a hillock occurs in the test pattern of all aspect ratios. 
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Moreover, even if it is the test pattern of about 90 micrometers or less of critical values with a 
shorter side size, when it becomes more than a certain critical aspect ratio, it turns out that a hillock 
occurs. Shorter side = although a hillock was not accepted at the about 80 time of aspect ratio <= in 
the case of 6 micrometers, the hillock was accepted at the about 80 time of aspect ratio >. This 
result shows existing, the hillock generating criticality aspect ratio corresponding to a shorter side 
size, i.e., the hillock generating critical size, of all test patterns. Gray shows the rectangle size field 
which a hillock generates. 

[0047] For example, a shorter side size = long side size = since the hillock occurred in drawing 4 in 
the case of aspect ratio =1 when a shorter side size was set to about 90 micrometers or more, when 
a 300-micrometer mass capacitor was manufactured [t is determined that the shorter side size s of 
divided conductive thin film 6a for capacitors will take the minimum integral value with which k fills < 
(300/kmum) 90 micrometers., In this case, it becomes k= 4, i.e., s = about 75 micrometers. 
[0048] In drawing 1 , 15 flow section 6b is used and this portion is also contained in capacitor area in 
fact Set the shorter side of flow section 6b to ds, set a long side to dl, and the increase surface 
integral of the electrode 6 for capacitors by flow section 6b is also taken into consideration. 
Rectangle size x2=dl which filled 16s2+15 ds-dl=3002 and combined conductive thin film 6a and flow 
section 6b, s, ds, and dl are determined that y2=2 second+ds will not become more than a hillock 
generating critical size (for example, s= 74.5 micrometers, ds=4micrometer, dl=20micrometer). 
[0049] Moreover, 0.1 micrometers and when the thickness of the insulator layer 8 formed between 
the electrode 6 for mass capacitors and a silicon substrate 7 is thin, it will also form the insulator 
layer 8 of 0.1 micrometers of thickness, will form the same test pattern also as the field, and will 
determine a hillock generating critical size. What is necessary is for the determination method of the 
size of each film not to change, when thickness is made thin, but Just to perform it, as explained in 
the top. 

[0050] Thus, by forming a mass capacitor combining conductive thin film 6a for capacitors of a size 
and flow section 6b which were determined, it becomes possible to obtain the capacitor of the area 

with which are satisfied of a design specification. 

[0051] Drawing 5 is drawing which looked at the semiconductor device 1 corresponding to the high- 
frequency communication based on the example of this invention from the side in which the 
semiconductor device was formed. The noise filter circuit 2 dealing with the high-frequency 
communication which has the electrode 6 for mass capacitors explained by drawing 1 , an arithmetic 
circuit 3, a store circuit 4, broad wiring 5, and broad wiring 5 are consisted of by this semiconductor 
device 1 interior with narrow wiring etc. The electrode 6 for mass capacitors is formed in this 
semiconductor device 1 at the semiconductor substrate side of the layer insulation film 9, and the 
layer insulation film 9 is attaining thin filmHzation as a way stage which advances high integration of 
an arithmetic circuit 3 or store circuit 4 grade. Therefore, they have been the conditions which a 
hillock tends to generate in the conductive thin film which needs a large area like the electrode 6 for 
the mass capacitors in the noise filter circuit 2, or broad wiring 5 grade. If this invention is used for 
such a semiconductor device, it is possible to prevent hillock generating very effectively. 
[0052] The 2nd example which applied the semiconductor device based on this invention to wiring is 
explained using drawing 6 . Upper drawing is drawing which looked at wiring 17 from the 
semiconductor device front-face, i.e., semiconductor device forming face, side, and is a plan from 
which the film deposited after wiring 1 7 was removed. Lower drawing is a B-B' cross section before 
removing the film deposited on the wiring 17 of upper drawing. 

[0053] When the load of the high current is carried out to wiring, in order to lower resistance, wiring 
width of face is designed widely. However, as drawing 4 showed, a hillock may occur depending on the 
width efface and length of wiring. For example, in drawing 4 , a conductive thin film (aspect ratio =40) 
with a size of 50x2000 micrometers is a rectangle pattern in a hillock generating size field, and it 
turns out that the rectangle pattern of this size cannot be formed. 

[0054] The case where the wiring which is 50x2000 micrometers when the mass capacitor, laminated 
structure, and the manufacture method of drawing 1 are completely the same is designed is explained. 
Also in this case, the rectangle pattern which a hillock does not generate is determined using drawing 
4 . Since the width efface of the rectangle pattern which fulfills a design specification is 50 
micrometers, after dividing, the sum total width efface of the rectangle pattern with which current 
flows substantially must also be 50 micrometers or more. For example, if a shorter side size is set to 
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17 micrometers (=50micrometer/3X since the aspect ratio which a hillock does not generate is about 
20 or less, it must set a long side size to 340 micrometers or less. 

[0055] The circuit pattern 17 of drawing 6 is used as the pattern which arranged four trains at 
intervals of 4 micrometers by having made into the single tier what put conductive thin film 17a 
(shorter side size =17micrometer and long side size <=300micrometer) in order at intervals of 4 
micrometers in the direction of a seven-piece long side, and each train shifted in a next train and the 
next direction of a long side 76 micrometer (conductive thin film interval of 4 micrometers of the 
direction of a long side size [ of 300 micrometers ] + long side) (1/4) Since wiring is long side size 
<=300micrometer, four trains have not always flowed through it covering 2000 micrometer overall 
length of wire lengths, and it has always become the pattern through which three or more trains 
flowed in the direction of a long side among 4 trains. Therefore, if there are no 4 ******, wiring width 
of face of 50 micrometers is not securable. 

[0056] Flow section 17b for connecting with the next train electrically is formed in conductive thin 
film 17a and a coplanar as shown in the cross section of drawing 6 , shifts in the direction of a long 
side, and is arranged The size of flow section 17b is set to 4x17 micrometers in order to have to 
secure width of face of 1 7 micrometers or more of a conductive thin film at least for a flow with the 
next train. According to the circuit pattern of these four trains, wiring of the size of 50x2000 
micrometers which a hillock does not generate is formed. 

[0057] Thus, it becomes possible to obtain the wiring which fulfills a design specification by combining 
two or more conductive thin film 17a and flow section 17b which the hillock in drawing 4 cannot 
generate easily also about latus wiring of width efface. <> It is also effective to form the barrier layer 
for connecting wiring with the outcrop of a silicon substrate 7 between an insulator layer 8 and 
conductive thin film 17a again. It is desirable to use interstitial compounds, such as an alloy 
containing metals, such as a tungsten, titanium, and cobalt or them or titanium night RAIDO, or a 
silicide compound as a material of this barrier layer. 

[0058] What is necessary is just to use what was mentioned as a material which was suitable for 
conductive thin film 6a and flow section 6b in the example 5 as the quality of the material of 
conductive thin film 17a or flow section 17b. What is necessary is just to use for manufacture of this 
wiring 17 the same manufacture method as what was explained by drawing 2 . When depositing a 
barrier layer, it is necessary to establish a barrier layer deposition process before a process 101. 
[0059] The 3rd example about the semiconductor device based on this invention is explained using 
drawing 7 - drawing 9 . 

[0060] Drawing 7 is drawing which looked at the electrode 6 for the mass capacitors in the high- 
frequency correspondence noise filter 2 of the 3rd semiconductor device 1 from the semiconductor 
device forming face side, and is the plan from which the film deposited on the electrode 6 for 
capacitors was removed. Drawing 8 is the C-C'cross section and D-D' cross section before removing 
the film deposited on the electrode 6 for capacitors shown in drawing 7 . 16 conductivity thin film 6a 
by which the electrode 6 for mass capacitors was arranged in a grid pattern through the insulator 
layer 8 on the semiconductor substrate 7, It consists of protection insulator layers 10 which protect 
24 flow section 6c, the whole layer insulation film 9, and whole circuit for connecting each conductive 
thin film 6a electrically, and wiring 5a connects with other circuit element in a noise filter circuit 
electrically as the electrode 6 whole for mass capacitors. 

[0061] Unlike an example 1, the feature is in this example not to form each conductive thin film 6a 
and each flow section 6c in a coplanar. Although flow section 6c looks in a C-C cross section like 
the two-layer wiring which connects with other circuits electrically, it is clear flow section 6c's to 
connect only with conductive thin film 6a, and a D-D' cross section shows that flow section 6c is 
functioning as a part of electrode 6 for mass capacitors which combined two or more conductive thin 
film 6a and flow section 6c. 

[0062] Since each conductive thin film 6a and each flow section 6b were formed in the coplanar in 
the 1st example, although the rectangle size which combined conductive thin film 6a and flow section 
6b needed to be made below into the hillock generating critical size By making only a conductive thin 
film 6a independent size below into a hillock generating critical size in this example, it is possible to 
make it the structure where it has the capacity (area) with which the electrode 6 for mass capacitors 
fills a design specification, and hillock generating can be prevented. What is necessary is just to use 
for sizing of each conductive thin film 6a the determination method of a hillock generating critical size 
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explained in the 1st example. 

[0063] The case where a semiconductor substrate is a silicon substrate about the manufacture 
method of this semiconductor device 1 is taken for an example, and drawing 9 explains using the C-C 
cross section of the electrode 6 for mass capacitors. <> Form an insulator layer 8 1.6 micrometers of 
thickness first by performing semiconductor substrate 7 front face of silicon for thermal oxidation 
etc. Next, the conductive thin films 60, such as aluminum, are deposited 0.5 micrometers of thickness 
by the sputtering method etc, on an insulator layer 8. Resist pattern 20a for applying and carrying out 
patterning of the resist 20, and carrying out patterning of the conductive thin film 60 is formed on the 
conductive thin' film 60. By performing dry etching etc., conductive thin film 6a by which patterning 
was carried out is formed (process 200). 

[0064] Resist pattern 20a is removed and the layer insulation film 9 of a three-tiered structure 
explained by the term of a "The means for solving a technical problem" by the plasma CVD method 
etc. is formed 1.0 micrometers of thickness. In the contact hole formation process for carrying out 
electrical installation for the element formed by the conductive thin film of the 1st layer which carried 
out patterning of the conductive thin film 60, and obtained it, and the two-layer watch line formed at 
a next process, in order to form flow section 6c, patterning of the resist 20 is applied and carried out 
also to layer insulation film 9 front face on conductive thin film 6a, and resist pattern 20b is formed in 
it. A contact hole 21 is formed by **********ing the layer insulation film 9 (process 201). 
[0065] Resist pattern 20b is removed and the conductive thin films 61, such as aluminum, are 
deposited by the sputtering method etc. on the layer insulation film 9 (process 202). In order to form 
a two-layer watch line and flow section 6c, resist application to the conductive thin film 61 and 
patternirrg are performed, and the 2nd wiring layer and flow section 6c are obtained by **********ing 
(process 203). In order to protect a circuit and wiring from moisture etc. finally, the protection 
insulator layer 10 which consists of a silicon oxide is deposited 1.0 micrometers of thickness by the 
plasma CVD method etc. (process 204). The semiconductor device 1 which contained the electrode 6 
for mass capacitors which a hillock does not generate by the above manufacturing process is 
obtained. 

[0066] The thin film formation method to the semiconductor substrate 7 top, the formation method of 
each electronic device, etc. are not limited to the method indicated above, and do not interfere by 
other methods. Moreover, various numeric values, especially the quality of the material, etc. are not 
limited. 

[0067] Moreover, it is not what also restricts conductive thin film 6a and **** 6c to this quality of 
the material. The semiconductor which poured in other metals, metal silicide with conductivity and an 
interstitial compound, or the impurity is also effective, for example, further Aluminum, an aluminium 
alloy, copper, a copper alloy, titanium, a titanium alloy, Metals, such as a tungsten and a tungsten 
alloy, or titanium, vanadium, Chromium, manganese, iron, cobalt, nickel, a tantalum, a tungsten, A 
zirconium, niobium, molybdenum, palladium, a rhodium, iridium, It does not interfere, even if it is 
interstitial compounds, such as platinum, a hafnium, a terbium, an erbium, metal silicide that consists 
of one chosen from yttriums, and silicon, or titanium night RAIDO. Conductive thin film 6a and flow 
section 6c do not need to be the same quality of the materials, and may use a thin film with different 
conductivity. 

[0068] Moreover, it is also effective to form the barrier layer for connecting the outcrop of a silicon 
substrate 7 and other wiring between an insulator layer 8 and conductive thin film 6a. It is desirable 
to use interstitial compounds, such as an alloy containing metals, such as a tungsten, titanium, and 
cobalt, or them or titanium night RAIDO, or a silicide compound as a material of this barrier layer. 
When depositing a barrier layer, it is necessary to establish a barrier layer deposition process before 
the conductive thin film 60 deposition process of the process 200 of drawing 9 . 

[0069] Although this example is about the case where two-layer formation of the wiring etc. is carried 
out, it does not interfere, even if it carries out, when it forms more than twoHayer. Moreover, 
although conductive thin film 6a was arranged in a grid pattern, even if it uses other array methods of 
having used the space on a semiconductor substrate effectively, it does not interfere. 
[0070] The 4th example at the time of applying the same method as the 3rd example to a circuit 
pattern is shown in drawing 10 . Drawing of the drawing 10 top is drawing which looked at the circuit 
pattern 17 from the semiconductor device forming face side, and is a plan from which the film 
deposited on the circuit pattern 17 was removed. Flow section 17c arranged to the up side on an E- 
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E' line has removed the upper right half, in order to show that the flow portion is not formed in the 
bottom of flow section 17c. Lower drawing is an E-E' cross section before removing the film 
deposited on the circuit pattern 17. 

[0071] The circuit pattern shown all over drawing forms the circuit pattern 17 equivalent to 50x2000- 
micrometer wiring like drawing 6 . The conductive thin film size of aluminum used for wiring is the 
same size as conductive thin film 17a explained in the example 2. Since flow section 17c is not 
formed in the same flat surface as conductive thin film 17a, unlike the 2nd example, it can carry out 
the direct file of the direction of a long side of conductive thin film 17a. Therefore, the width efface 
of the circuit pattern 17 whole is 59 micrometers which totaled two 4-micrometer width efface 
between the width efface of 17a3 conductive thin films, and each conductive thin film 17a, and the 
feature is for the width efface of the circuit pattern 17 whole net to increase like the 2nd example 
(for the width of face of the whole wiring in the 2nd example to be 80 micrometers). Crosswise 
connection is for making it the potential difference not arise among ****** conductivity thin film 1 7a. 

[0072] It becomes possible to form wiring of the size of 50x2000 micrometers which fulfills a design 
specification according to the circuit pattern of these three trains that combined two or more 
conductive thin film 17a and flow section 17c which a hillock cannot generate easily, and a hillock 
does not generate. What is necessary is just to use for manufacture of this wiring 17 the same 
manufacture method as what was explained by drawing 9 . 

[0073] Moreover, it is also effective to form the barrier layer for connecting wiring with the outcrop of 
a silicon substrate 7 between an insulator layer 8 and conductive thin film 17a. It is desirable to use 
interstitial compounds, such as an alloy containing metals, such as a tungsten, titanium, and cobalt, or 
them or titanium night RAIDO, or a silicide compound as a material of this barrier layer. 
[0074] What is necessary is just to use what was mentioned as a material which was suitable for 
conductive thin film 6a and flow section 6c in the 3rd example as the quality of the material of 
conductive thin film 17a or flew section 17c. <> What is necessary is just to use for manufacture of 
this wiring 17 the same manufacture method as what was explained by drawing 9 . When depositing a 
barrier layer, it is necessary to establish a barrier layer deposition process before the conductive thin 
film 60 deposition process of the process 200 of drawing 9 . <> Explain the 5th example about the 
semiconductor device based on this invention using drawing 1 1 and drawing 12 . 
[0075] Drawing of the drawing 1 1 top is drawing which looked at the electrode 6 for the mass 
capacitors in the high-frequency correspondence noise filter 2 of another semiconductor device 1 
based en this invention from the semiconductor device forming face side, and is a plan from which 
the film deposited on the electrode 6 for capacitors was removed. The field at the upper right of the 
curve 27 in drawing has removed 6d of flow films, in order to show conductive thin film 6a. Lower 
drawing is an F-F cross section before removing the film deposited en the electrode 6 for capacitors 
of upper drawing. 

[0076] The electrode 6 for mass capacitors consisted of 6d of flow films for connecting electrically 
two or mere conductive thin film 6a arranged in a grid pattern through the insulator layer 8 en the 
semiconductor substrate 7, and each conductive thin film 6a, and the layer insulation film 9 and the 
protection insulator layer 10 which protects the whole circuit have deposited it on 6d of flow films. As 
the electrode 6 whole for mass capacitors, wiring 5a connects with other circuit element in the noise 
filter circuit 2 electrically. 

[0077] Unlike the 1st example and the 3rd example, the feature is in this example to be the same 
area as the electrode 6 for mass capacitors, and for thickness have deposited 6d of thin flow films 
rather than conductive thin film 6a on conductive thin film 6a. Since the rib 26 of an insulator layer 9 
is formed among each conductive thin film 6a while each conductive thin film 6a is electrically 
connected since there is conductivity in 6d of flow films, and becoming the capacitor of one big 
capacity, the rigidity over the bending deformation of an insulator layer 9 improves. This enables it to 
prevent cempulsorily deformation of conductive thin film 6a like a hillock generating phenomenon. 
[0078] Moreover, by using this invention, like the 1st example and the 3rd example, the space which 
was fill uped with the insulator layer and which does not function as a capacitor is not generated, and 
the electrode 6 for mass capacitors can be most compactly formed in the inside of the electrode 6 
for mass capacitors. In this example, it is possible by making the size of conductive thin film 6a below 
into a hillock generating critical size to make it the structure where it has the capacity with which the 
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electrode 6 for mass capacitors fills a design specification, and hillock generating can be prevented. 
What is necessary is just to use for sizing of each conductive thin film 6a the determination method 
of a hillock generating critical size explained in the 1st example. 

[0079] In addition, when the quality of the material which cannot deform into 6d of flow films easily 
rather than conductive thin film 6a is used, there is an effect in the hillock suppression in conductive 
thin film 6a further. A hillock generating critical size can be determined by using the laminated 
structure which is the same material as 6d of flow films, and deposited the film of the same thickness 
on the test pattern explained by drawing 3 of the 1st example. The case where a semiconductor 
substrate is a silicon substrate about the manufacture method of the semiconductor device 1 
concerning this invention is taken for an example, and drawing 12 explains using the F-F cross 
section of the electrode 6 for mass capacitors. 

[0080] First, the insulator layer 8 of a silicon oxide is formed for semiconductor substrate 7 front face 
of silicon 1.6 micrometers of thickness by thermal oxidation etc. Next, the conductive thin film 60 of 
aluminum is deposited 0.5 micrometers of thickness by the sputtering method etc. on an insulator 
layer 8. Conductive thin film 6a by which carried out patterning and patterning was carried out smaller 
than a hillock generating critical size is formed by **********ing the conductive thin film 60 (process 

300) . 6d of flow films of aluminum is formed by **********ing except the mass capacitor formation 
field which deposited another conductive thin film 62 of aluminum 0.1 micrometers of thickness, and 
formed conductive thin film 6a by the sputtering method etc. on conductive thin film 6a (process 

301) . The layer insulation film 9 of the aforementioned three-^tiered structure is formed 1.0 
micrometers of thickness by the plasma CVD method etc. (process 302). Since the layer insulation 
film 9 is embedded also in the crevice currently formed among each conductive thin film 6a, a rib 26 
is formed in the layer insulation film 9. 

[0081] If a rib 26 is seen from a circuit forming face side, as it has appeared in drawing of the drawing 
11 top, it will be formed in the shape of a grid among each conductive thin film 6a. Therefore, the 
rigidity of the layer insulation film 9 over bending deformation improves, and it becomes possible to 
suppress compulsorily deformation of hillock generating produced on conductive thin film 6a and 6d of 
flow films. 

[0082] After forming outside the field of illustration of the contact hole and two-layer watch line (it 
does not describe all over drawing) to the layer insulation film 9, the protection insulator layer 10 of 
the silicon oxide for protecting a circuit and wiring from moisture etc. is deposited 1.0 micrometers of 
thickness by the plasma CVD method etc. The semiconductor device 1 which contained the electrode 
6 for mass capacitors which a hillock does not generate by the above manufacturing process is 
obtained. <> When the material of conductive thin film 6a and 6d of flow films is the same in addition, 
the semiconductor device 1 which contained the electrode 6 for mass capacitors also by the another 
manufacture method can be manufactured. 

[0083] Next, the another manufacture method in case drawing 1 1 , and conductive thin film 6a of 
drawing 12 and 6d of flow films are the same aluminum is explained. In the etching process of the 
conductive thin film 60 of the process 300 of drawing 12 , the conductive thin film 60 is first 
:4c:>i<::|c:>ic3(c*:4c:4c:4c9|ced except for the field which forms the capacitor electrode 6, and etching for next 
dividing the capacitor electrode 6 below into a hillock generating critical size is performed. In the 
process which divides this capacitor electrode 6, when not **********ing the conductive thin film 60 
but remaining about 0.1 micrometers of thickness until an insulator layer 8 is exposed, etching is 
ended. Of this process, the conductive thin film with a portion with the thick thickness formed in a 
grid pattern and a portion with the thin thickness in which it is formed in the shape of a grid of a 
configuration which set conductive thin film 6a in which it is formed in a process 301, and 6d of flow 
films is formed. 

[0084] When using this manufacture method, it must be cautious of management of the charge of 
etching material, management of etching time, etc. being performed strictly. <> In this example, it is 
also effective to form the barrier layer for connecting the outcrop of a silicon substrate 7 and other 
wiring between an insulator layer 8 and conductive thin film 6a. It is desirable to use interstitial 
compounds, such as an alloy containing metals, such as a tungsten, titanium, and cobalt, or them or 
titanium night RAIDO, or a silicide compound as a material of this barrier layer. 

[0085] The thin film deposition method, the formation method of each circuit, etc. which are used into 
a manufacturing process are not limited to the method indicated above, and are not cared about by 
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other methods. Various numeric values, especially the quality of the material, etc. are not limited. 
Moreover, although the rib 26 was formed in the shape of a grid, what is necessary is just the 
configuration whose flexural rigidity of the layer insulation film 9 does not restrict to especially this 
configuration and improves. 

[0086] It is not what is restricted to the quality of the material which also used conductive thin film 
6a for explanation. Moreover, for example, other metals, The semiconductor which poured in metal 
silicide with conductivity, the interstitial compound, or the impurity is also effective, or further 
Aluminum, an aluminium alloy, copper, a copper alloy, titanium, a titanium alloy, Metals, such as a 
tungsten and a tungsten alloy, or titanium, vanadium. Chromium, manganese, iron, cobalt, nickel, a 
tantalum, a tungsten, A zirconium, niobium, molybdenum, palladium, a rhodium, iridium. It does not 
interfere, even if it is interstitial compounds, such as platinum, a hafnium, a terbium, an erbium, metal 
silicide that consists of one chosen from yttriums, and silicon, or titanium night RAIDO. As mentioned 
above, conductive thin film 6a for capacitors and 6d of flow films do not need to be the same quality 
of the materials, and if the thin film of the material which cannot transform the quality of the material 
of 6d of flow films easily rather than conductive thin film 6a is used, it is possible to prevent 
deformation of conductive thin film 6a, such as hillock generating, more effectively. 
[0087] Although it is about the case where two-layer formation of the wiring etc. is carried out, you 
may carry out this example, when it forms more than two-layer. 

[0088] The same method as the 5th example is shown in drawing 13 about the 6th example at the 
time of applying to a circuit pattern. Drawing of the drawing 13 top is drawing which looked at the 
circuit pattern 17 from the semiconductor device forming face side, and is a plan from which the film 
deposited on the circuit pattern 17 was removed. The field inside the curve 27 in drawing has 
removed 17d of flow films, in order to show conductive thin film 17a. Lower drawing is a G-G' cross 
section before removing the film deposited on the circuit pattern 17. 

[0089] The circuit pattern shown all over drawing forms the circuit pattern 17 equivalent to 50x2000- 
micrometer wiring like drawing 6 . The conductive thin film size of aluminum used for wiring is the 
same size as conductive thin film 17a explained in the 2nd example and example 4. Since 17d of flow 
films is not formed in the same flat surface as conductive thin film 17a, unlike the 2nd example, they 
can carry out the direct file of the direction of a long side of conductive thin film 17a. Therefore, the 
width efface of the circuit pattern 17 whole is 59 micrometers which totaled two 4-micrometer width 
efface between the width efface of 17a3 conductive thin films, and each conductive thin film 17a, 
and the feature is for the width of face of the circuit pattern 1 7 whole not to increase like the 2nd 
example (for wiring width of face to be 80 micrometers at the 2nd example). Moreover, since the 
circuit pattern 17 whole is covered by 17d of flow films, crosswise [ wiring ], it also has the merit of 
hardly producing the potential difference. 

[0090] It becomes possible to form wiring of the size of 50x2000 micrometers which fulfills a design 
specification and a hillock does not generate according to the circuit pattern of these three trains 
that combined conductive thin film 17a which a hillock cannot generate easily, and 17d of flow films. 
What is necessary is just to use for manufacture of this wiring 17 the same manufacture method as 
what was explained by drawing 12 . 

[0091] Moreover, it is also effective to form the barrier layer for connecting the outcrop of a silicon 
substrate 7 and other wiring between an insulator layer 8 and conductive thin film 17a. It is desirable 
to use interstitial compounds, such as an alloy containing metals, such as a tungsten, titanium, and 
cobalt, or them or titanium night RAIDO, or a silicide compound as a material of this barrier layer. 
[0092] What is necessary is just to use what was mentioned as a material which was suitable for 
conductive thin film 6a or 6d of flow films in the example 5 as the quality of the material of 
conductive thin film 17a or 17d of flow sections. 
[0093] 

[Effect of the Invention] As explained above, it becomes possible by using the manufacture method of 
a semiconductor device based on this invention to obtain the semiconductor device which has the 
conductive thin film which has area which fulfills all design specifications, and a hillock does not 
generate. 

[0094] The defect who originated in various hillocks, such as a short circuit during the wiring 
generated at the time of semiconductor device manufacture, an open circuit of wiring, destruction of 
an insulator layer, and ablation, by this can be prevented, and it becomes possible to have high 



http:/ / www4.ipdl.jpo.go Jp/cgi-bin/tran_web^cgi_ejje 



03/11/12 



14/14^— V? 

product reliability and to manufacture the semiconductor device of the high yield. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing which looked at the semiconductor device concerning the example 1 
based on this invention from the electronic device forming face side of a semiconductor substrate. 
[Drawing 2] Drawing 2 is the manufacturing process cross section of the electrode for mass 
capacitors formed in the semiconductor device concerning the example 1 based on this invention. 
[Drawing 3] Drawing 3 is drawing which is used in order to determine the conductive thin film division 
size which the hillock of the electrode for mass capacitors formed in the semiconductor device 
concerning the example 1 based on this invention does not generate and which looked at the 
conductive thin film test pattern from the electronic device forming face side of a semiconductor 
substrate, 

[Drawing 4] Drawing 4 is drawing showing the conductive thin film rectangle size dependency of a 
hillock generating phenomenon used in order to determine the conductive thin film division size which 
the hillock of the electrode for mass capacitors formed in the semiconductor device concerning the 
example 1 based on this invention does not generate. 

[Drawing 5] Drawing 5 is drawing which looked at the semiconductor device 1 concerning the example 
1 based on this invention from the electronic device forming face side of a semiconductor substrate. 
[Drawing 6] Drawing 6 is drawing and the cross section which looked at the broad wiring formed in 
the semiconductor device concerning the 2nd example based on this invention from the electronic 
device forming face side of a semiconductor substrate. 

[Drawing 7] Drawing 7 is drawing which looked at the electrode for mass capacitors formed in the 
semiconductor device concerning the 3rd example based on this invention from the electronic device 
forming face side of a semiconductor substrate. 

[Drawing 8] Drawing 8 is drawing which looked at the electrode for mass capacitors formed in the 
semiconductor device concerning the 3rd example based on this invention from the cross section. 
[Drawing 9] Drawing 9 is the manufacturing process cross section of the electrode for mass 
capacitors formed in the semiconductor device concerning the 3rd example based on this invention. 
[Drawing 10] Drawing 10 is drawing and the cross section which looked at the broad wiring formed in 
the semiconductor device concerning the example 4 based on this invention from the electronic 
device forming face side of a semiconductor substrate. 

[Drawing 11] Drawing 1 1 is drawing and the cross section which looked at the electrode for mass 
capacitors formed in the semiconductor device concerning the example 5 based on this invention 
from the electronic device forming face side of a semiconductor substrate. 
[Drawing 12] Drawing 12 is the manufacturing process cross section of the electrode for mass 
capacitors formed in the semiconductor device concerning the example 5 based on this invention. 
[Drawing 13] Drawing 13 is drawing and the cross section which looked at the broad wiring formed in 
the semiconductor device concerning the example 6 based on this invention from the electronic 
device forming face side of a semiconductor substrate. 
[Description of Notations] 

1 [ — An arithmetic circuit, 4 / — Store circuit, ] — A semiconductor device, 2 — A noise filter 
circuit, 3 5 [ — The electrode for mass capacitors, 6a / — A conductive thin film, ] — Broad wiring, 
5a — Wiring, 6 6b. 6c [ — A semiconductor substrate, 8 / — Insulator layer, ] — The flow section, 
6d — A flow film. 7 9 — A layer insulation film, 10 — A protection insulator layer. 16. 16a, 16b, 16c. A 
16 d — aluminum film test pattern, 17 — A circuit pattern, 17a — The conductive thin film for wiring. 
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17b, 17c [ — Resist ] — The flow section for wiring, 17d — The flow film for wiring, 20 20a, 20b [ — 
A rib 27 / — The curve for a description of drawing, 60 / — The conductive thin film of the 1st layer 
before patterning, 61 / — The conductive thin film of the 2nd layer before patterning, 62 / — 
Conductive thin film for 6d formation of flow films before patterning. ] — A resist pattern, 21 — A 
contact hole, 26 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[O O O 2] 

[0 0 0 31 ffj^is. 3 ^T^v-y-ro^^. ^mmmo^ 
5tji. ttaieairoBis<b-^sss<b^§»i:-r*eint 

■r-5=I>7^>■y■<D:^#M^b*<jii^>^>HTL^-5„ :7-r;u^' 

^Saibir J: -oxmm LT^^S. 

[0 0 0 41 :^m^Mmmmmzisi^xi,. 

[0 0 0 51 UA^LiB«^f>=l>TV■t»-fflaliSf05*5^f 

®mi4SIBiro:*:lia'Jb^ff5i:. I5tttt«$ jSS*li--5 

<3EC'5^:L^5^t^*<*^:«, tP-y^^i:li9?mtt*lilia 

[0 0 0 61 ^OtzHi. m^it^ if#BflBa5 7 -4 5 2 5 
9#^ffl. 1^61-25264 1 ^^jk^. 1^6 3 -8 4 
1 3 7^1^?8. 1^5-2 1 8 O 3 4-^-i;^ffll|l=*JL>-rBa 

nm<om-p5^<r>^}i.^ t p L<f L^♦iJi^T 



(4) 



^^W'8-^ 15 9 14 



10 0 0 7] 4#Ba¥3-8 2 1 2 1^4 

-8 5 8 23-^^«<;>J:3lC, t P »:;^«^B!tfcSS14 

[0 0 0 8] 

-OA-^^ (fflfi£A I - 1 w t . %S i . IslTA I 
[0 0 0 9] Un(D&mt. J^TCDIIllC^Tofco 5tr. 

3&<1 0 0|/miJA±(7);^®S/^^ — V-^. Jaffl;b<5/imia 
TT5A^oS321*<2 O O O |i mgStOJafiLV^^i — >lf * 

:>'^XvcvD?s<!:a?.s:) (crK^bi^u =i vM^II 

HO. 2um (S«SS3 5 0°C) . a^lslK-t*2|Z^ 

itf^t:iiSb(DMitiy^J^:ymSOG (Spin on 
G I a s s) ^UMllO. 2/im ^>^SS4 4 O 

**c) . |^«fc::f^X7CVD,^icTK^bi>'j3>|R*IIS 

HO. (SlS^Jga 5 O^C) mmLtz (iii^. C 

ic. A I Jli&u:jiP«1$fei^^^«S^bS?i±^fctf)(7)f»toS 

(^«SJS4 5 0**C) ^JSLfco 

[0 0 10] c3 Lr^#i^;Ktcl**40A I fli(cfe(t^t 
p*v^^^Sca)^?iflc??ti*lll4rz^^o 1114=. mmt 
I i!i(X)Sia^iS. jsttiiTx^^ hit (fim^s 

tiO\t\:iuv<;a>%±tmit>^*it6it^'otzm^A \ mx 

fei>C<t^a-ro •(7)^?:(i®mi mm2^fcy(Z»S 

[0 0 1 1] ilCziVT^^-y-fflmHi: Lrffit^*=)*V'g>S 
jZI^a>1 0/im. TX^;/ hmil:<3a)A I |g (0 + 

9 0//m «^J^(^. ^ffl^;i = :^ia^;i = $^7 5 //m. 
S&J^®S = *^5 6 O 0/im2) Tflit P^>^A<ISi6^>+l 



=gia*t;i=$^ 9 O m. 9^mmm=i^B 1 O O /i 
m2) fC3S:^<!:^S[fctP-v^A<«±Lg<&oTL\^ 

[0 0 1 2] ±(ciBS<t LTfflL^b*^.-5>^m^;±^ 1 o 

/imiaTa)$fflLNA mi (E^f^iBS^^r lt^-T) 

^54=*^j6/im. «m^;S=J^4 8 0/im. S§J^®S = 
iK|2 9 0 0/im2) IZlitP»y^7;!)<ed6b*l-r. TX^ 
<7hJt>8 0a)A lis (iJJjxtf. fii2I^a=*?)6//m. 
Sm^iS = 2 O O O m. 5^ff^®a = 3f^ 1 2 O O O /i 
m2) {z^i^xt:ny^t<mi5bh>tifzo =l>7^>1^^>r 
:^(;)A I Mc^y ti:^21-t;iA<*?J4 8 O UmtMl^=^(0\Z 
^5L^Tt,t:P':;^3b<^^^)^>*t^t36^o/=ci:36^^,. tP-y 
^ lefts L r t^^^: L^ C <V: ;{)<5^•7^)^ o 

[0 0 1 3] i^^>r ::^a)*raic{ig-r^A i lio) 

ii^. 5®ja^;4=*?l6 0it/m. TX^^ hJt=iKl3 3 

(fi52^-;i = 2 O O O m. 3^ff^®^ = $tj 1 2 0 0 0 
^m2) -e(it P'V^*<^^fBS9ffl/mm2igi6^*i. 
S(:=J§J^®«A<*#t^5S52-+?i = $?I4 0/im. TX^^ 
hJ±=*?I1 2 (Sffl^;i = $^I4 6 0/im. jEgfl^ffiS^lKl 
1 8 400/im2) -e(it P*y^li^a6^tl/ci:A^ofro 
C(7)C<t:/)Nt>. t:P*:/^^±l*JgJ^®S(c4,«;4^LTL^ 

[O O 1 4] lU±a)C<!:7^)^t>. t P^v^fiA I fll(7)^i2 

r t P'v^7b<^^^^g/jN(7)«ffl^5i (i^jiT. z,<Dmm 

^;i&i;«i2I^j4*tP*>^ag^BgS^^}ii:«5-r'&) ;&< 
#«■r^c:(t)^»<B^i^/»^^c^^:o/i:o ia4'l=t:P->^A<96± 
-r^^;iMit^/?cfefIl^T% ^(7)^^^.t3E»:^t:P»y^ 

[00 1 5] ^-dx. j€B®ai4SHi(cfc(t^tp>>^ 

<^3^»<»A^^o ifi^. ^»(*|gsa)SSS4b. x 

X. §^m^Wim^mmt^mmmmm(ommitt)<Mmiz 

[0 0 16] mmitt<nmmit--^'om<^mm\z]iiT{z 

j:-&p>^^ ^•7^^-;^ff^iacx^iT*^i. «6jS)iiH*ip]a)x 
*LTL*a/ci6. mmtfyizit^^^^ \-7H—j[.mmt>m 



[0 0 17] ttoT. *6littA<«fc+ii)iSHrt-e@FBl*e 

ttM-r-i®rBi«<s«>-&c<!:(*siti-'i--5o mm 

ttj.i>. Mir. SFBlJfiiilli^flHb©IIJfilc<i:-o-C. SlJt 
[00 18] LA^L. cross. SfelffililgcOSIIIHbl* 

*L^L^*t^5El=^^bLTL^<fc4^). ifi^T?i**-r*-r^ 

-5), 

[0 0 19] #«tt:Sa-t<0«^3ft^ 
[0020] 

X. t-'S+?*,gp«ijejtiii<o^p<bsor^mi±-^fliro;^:® 

Slb^iSfc-r^^flc^SirfcL^T t P ^/ ^ ^^^-a-^C 

■Se&S***^. ♦i9:tttt»*;i!tfc-rfctol=;*:®«<b**t 

[0021] *»?B<04i«t*:gS»*. m-fl)«6«III*il- 

ro-efcoT. (1) (a) IS^S14-^flItl^-®P«9a»M 
'S-S^:*lRlil*l=IIIL-C. ^«^tt»|g*'>J&:< ir^- 
o-rolz^iiJLfcie-roieSttaijgi:. (b) Uim-a>. 
^®14stsSi:i3]-ffirt(riSitt,*v. *^-^■r•<Tro|g-ro 

ttjtllMir^^-r-SCi:. (2) (a) iS^mtt^ 

lii:l^-®rt(0mtC.5-:^(Sli^*l=HLT. S#Stts? 

mmftmmt. (b) Ukm-omw^mmtm-mffnz 



(5) !^ggsp8- 1 15 9 14 

s * J: 3 i-pjs-r ■5sm-<o39sti-»sii^± ^ mm 

(3) (a) a#mtt-Slllg<!:i^-Srtrom-ro*tS]lcH 
LT. g^att»K$lffem.c:<!:lc'>'S< irt-^lr^- 
SIL. *^oS3SStt»Bli:l^-®rt<0Km-©*lSl<tl* 

-oiz^mLtzm-oimmtmmt. (b) Km-ro^m 
m*<. mnm-omn^mm&Lnoim^tmsitfinzmm 

* *L r L N L V c i: t ^ jSb T? fe -5. o 

[0022] **iaa)»j«)^^»:ssi*. m-ro 

or. (4) (a) mmm\±mmtm-mff^<Dmti:^- 
:^^m:)5izmL-c. mmmttMmt:'ptji< ti>--or-o 
iz^mLtzfu-om^ftmrnt. (b) -r-^rrosm- 

(finzmmr^^»a>9i-a>mmiimmt * «-r-s c <t * 
m\ci.»-<Dm^tm^(fyizntm^*ixi^tj:i^:it\ (5) 

(a) Sil¥SttlWS.t:ra-®rt<DM*-5-*|S]iig;^|c|§ 

LT. mmmi±mmim^m:rtiz'j^f£< ti,--o-r-o 
iz'^mLtzm-(K>mmt±mmt. (b) -r-irrosse- 

-omm^mmm±t:m-<DmmimBtm^m^ Lxmss. 

mzmmr^mm(Dm-<Dmmitmmt ^m-th ^t^ 

m)iL9\-a>mi-tmis.mzmm^*ixi^tj:i^:it. (e) 

(a) tiimm\±mmtfs\-mi^o)m-<D:^fS]izmtx. 

S-a5:*|D]lcB8L-C. l6m-<C*ei-P«-SiJLf=rBlPai:l4 

mLtzm-omm^tmrnt. (b) -r-^irroisip-ro® 

[0 0 2 3] ^fc. **W<DMI=»JO)i»iWf*SSI*. $6 

mm^if \.x^mw&i&nmz¥&^tiintzmnmm^ 



(6) 



*#BBSP8- 1 15 9 14 



^-r^tro-efeoT, (7) (a) m^mit^^mtm- 
Kt^-^r-oi-'iimiLtzm-aimm^mmt. (b) 

i:*wr.5ci:, (8) (a) mmm\tmmtm-vSf^ 

(b) ase-©»attasiis*Jt«Lfc*^«»i;s 

^-<Dmm\±mmoir^<D±^m<D±izmf&t*itzm-<n 
mm^mmtt:mT^^t. o) (a) is^mttstBs 
tisi-mp^a>m-o:^tsiizmLx. mmmitmm^mm 

l^-Erta)^lg-<0*|S]<tl±S'{f-5m-(0:^|S](c|iaL 

izmm9itmm^'pt£< t=t--oiz'»^Ltcm-<omm 
ammt. (b) ism-<o«si4-^8i*Jti§Lfc^^« 

l=^>L^r(*> (c) mtmrnrntmrn-a^mntimmt 
<r>mzm=<Dmmi±mm=^mf^:zt=Lmi^x'&^. * 
fc. (d) mm-(omm^mmm±om-C'mm-(Dmm 

[0 0 2 4] *fc. *«MOTHI=SiJO#SH*Sg(*. m 

(o-efcoT. (10) (.a) mm.tmi^m'i^s.ifm&.ai 
mmtmi-^^-^A^^^-t^m-oimm^tmrnt. (b) 

3 * 'J 3f ©ueigiBi t * *-r •& ^t. (11) 

■r^m-ro«mtt^M<b:. (b) mm-<omm\±mmi 
m.mLtz^i$i±izmm^Mzm-<Dmmftmmt . 
( c ) mm-(om^^mm<r>mm*mi^m^<Dmmizm 
At^*itzmm-a)^m\±mmzm-rh^ 5 ^it-o 

»-ro$fi»|gi:$;&-r«.c<k$^ai:t--S, *«WI=*J 

L^-cii. (ay mm-aif&mmtmm-aymmi^mmt 
<r)mizm=(nmm'ttmm^mif^cti.^i0}X'iK,^o * 

[0 0 2 5] 8rrtBm-<o«mi4SISiro«i^Aim:z<o^?^ 
fcl*«ASib^*|-efc*Ci:*<M*U<. T;U 

A. 'f^^'^ix^^. ^>yxT^>, 



-T^vueoA, x;ue';7A. -r-yhtj';? 

[0 0 2 6] 

j:y. ¥^mwmm^i&mizn±r^mMi\<r>mm. mtsi 
(Dmm. mmmoimm. mm^a)m^tj:\za':,c/\zjs@ 

[00 2 7] 

immmi iiiT:^m^(ommmiz-Di^x. 

[0028] *f§eBa>iiss^ji=a^ < #«tt:^s 1 as 

7 < 2 (*)a)±mB.=i 6 ^ la 1 \Z7^ 

mmm.,-rtj:t>-'hm^<$imm:msitmmA-^i;>M.tzmxs> 
y. =i>^>v-mmme<o±izmmLtzm^t»^Ltzw- 

[0 0 2 9] T®j©iai±> -t<ii©ii<c3 ^T^v-y-fflsffi 
e±izimLtzmi!^^-r^m<DA-A- mmm-c^ 

3 O O/imX 3 0 0|/mffl^©ffi«A<!eS>S-efci)it^. 
3 ^TV-y-fflSH 6^-52 3 0 O ju mroiE^JKttCD^m 

I*. ;*:SM=i>7^i/-y-ffl^<S6l*#3?**:S«7 Jiir$e^ 
ll8$^LTSfiSS=K(=iB9i|$ :h./=^lf)[0>$ati^|g 6 

at. ^mn^mmeaim^(ftizmt^i-^fzit)mm\i. 

mme a tm-w-^±izmf&Ltzmm^6 b t. mmm 

[0030] mmi&mm9 t^mnmm 1 otomizm 

fi)c*H•S2Mg<7)ffi^@^|l!4'(Cl**LTL^^^L^*<. #i 

f-^>i?X^'v<DBB«S|<7)SM©fci6l=2jg 

±«:<!:L,Tli. ^ -( Xy -( JV^ Z Piaim<OU^mmtSi 

[003 1 ] El1(=fcL^T^*. mm^mme aOif&m^ 

tt«8S6 a <!:3?jlS|l6 b t Sia»^^;b-li-fc3iff^-+i£ 
x2. y2l="3l'^T:4,tD.y^;f|*BgSfl-+a£KUil=Ji:f.<C 



(7) 



115 9 14 



[0 0 3 2] ca)*»tt:gai(;)«ig*a*. 

zi >(7)#^Sit*:S« 7 a® f::flftK^b* ^fr 5 c <!: fc J: o 

ff^jdc-r^ (xm 0 0) o ;:fefc^^fli8Ji(cA I x^m 

0 . 5 A/ mlta-r (Xfi 1 O 1) o 

[0 0 3 3] «SttSSM6 0^ K^>rx^V^>>/^T*/< 

1 o 2) o mm^mkt^f:iib(n^WLi ay^Kxm,^ 
ir^f^o "tcDtzisb. mmi±mmeo^/<^-->^Lx 

(gl7Ft?t^:l^) iirBl$fe^lli9$x*v5^>^-r^Ci: 

ir cfc o r EI 2 cifl^m-r ^ o 
[0 0 3 4] mmmmm9±\zx/i^y^*j>^mmz^ 

^>xm^^tLfz^Skmmmm^ o*:;f^Xvc vD;il|(c 

X. 4i#(*sgi ^m^o 

[0 0 3 5] ^m»mm,^ osmzmi^tcmmmm:f5m 
u^o mmmo>^msLf&n^xsun^i,^\z^^r 
^mmma(omm.o)^^. m^ito^ i umtm< lt 

[0 0 3 6] ^mtt»lll6a. «-#algP6b. :Rt/SB^ 

Sal*, m^it^m. ^iMtmmm^&^^miy'jv-^ 

m^^xi^^:ztt<m^L<. Wizit. 



[0 0 3 7] */c. «^ttSHi6a. &U:#«iS«iJ6 

[0 0 3 8] :z<Dmmmiiimmm^2mi[mLfzm'aiz 
mmm9t^mmmm^ ocDmiz^i^xit^mmm-^m 
Tf*. mm\^Mme a^mm^mz^mLxi^fzt^. ^ 

[0 0 3 9] *ll^fe«^CfcL^TIi. v/'J=i>S«7(7)S 
>:^-f h^-f K^a)eA^^b^«5. e!clM*vU-y->r hMb 

^izit. xsi o 1 0miiz/vj7mm.mjimi:B&\f^is^ 

[0040] tP^V^CO^^L^^fi. Il4^fflL^Tltt 

«c#-r^35<. ^*i)^m\z^ mmitMme aa>^&mm. 

it. mmeacDi&m^v^. mmeammizi^mLtzi^cD 
mmo>[^&j^:h. mmeamm<ommmm. mme a $ 
i^mLfz'^(Dm^m(oyj}^m. m^^tmik^mz^^x 
mit^^o ^(Dtzib. mm^^mz^-ox. rtaib^m 

m^^miK mz<r>Jlmlz}^^x^^mi*^^s.^ ^mmt 

[004 1] 5t-rs 0 2(7) (Xgl OO) (XSl O 

1) izi^-ox. vU=i>(;)¥®<*S«7a®-^a)^ibv 

u n ><z)ffi2giis 8 <7)f^ja. A I <Dmmi±mm e o a>i&m 
mtw\-mmzx'ff5o 

[0 0 4 2] t:P^v^fg^Bg^5^^;^^-r'5yc 



(8) 



15 9 14 



ffl^;iA<5 0 0jum-r?fcy. mi^m^x*<^<mt>ii^ 

■+;£*<4. 6. 2 0. 3 0//mTfe'5ti^. h/^^ 

— >l eofi-Sm^;***: LTfis 4/im (S/hiDX-^ 
a) . 6 . 2 0, 30 urn (SM^xi ) . 500. 25 

0 . 1 6 7. 1 25, 1 00. , e O Um (S:^*D 

XSia^;4/k/im. k = 1. 2. 10) 

[0 0 4 3] ^^^-X h>\"^ — > 1 6(7)rxK^ hit r 

<D^m<2 0 0 0 m^®^3&:Lx®H-eia^SS«'r 

-5»o «IJx.tf. JSja=4//ma)a^lZfi. r=5 0 0. 2 
50, 1 67, 1 25, 1 00 (=2000/4/k. 
k=1. 2. 5) 11^. Sja=5 0/^mO«^|C 

I*. r=40, 20. 1 0. 5 (=2000/50/ 

k, k = 1. 2, , 5) ^m=eOOUrn<D 

ig^lCli, r=4, 3. 2, 1 (=2000/500/ 
k. k = 1. 2. 3. 4) l|*ilJ^^-5o Watt»IK6 
0SX'v5^>^-r^Ci:fC<fcoT. C+tt)<7)7"X h/^^ 

->i ei:mm^^o 

[0 0 4 4] Ig|3-e(*. ^52= 4 //m. :^aa= 2 O O O 
//mOJ-T-X K/^^ — >1 6 a. SiZl=4/im. fija= 1 
0 0 0// m(;)^X h/^^ — > 16 b. Sm= 2 O m. 
Sja=2 O O O ju m(7)7^X h/^^— > 16c. Sia= 2 
0/im. S21= 1 0 0 0// m(;)7^X h/^^ — >1 6 d * 

SfeS^flSl 0^:>*^XvCVD>£^|C<fco-C##*»:3SSl 

[0 0 4 5] ^XH^. #^X h/N"^ — VJllCfclt'St 

•^^«»ttf=-:)i^Tia4fc^t-o s*. mm<^xh/< 
«$AA<7^x h/<^->rx^^ KJt r 

[0 0 4 6] z(;)E;()>t>. T^x K/\"5i— va)Sm't>i;!>< 
IS»ffljKl9 0//mJ.:i±<b:3te'5<h. 't^X(07^^<7 hJt 

X h/N^5»— v-efeoTts fe'SBg^rx'^^ hitja±<t 

m(7)ii^. rX'^^ hit^*?l8 0(7)<i:#f*t P*V<7A<^ 

— x^i^m-tjiir^tc^-r-s t p^v<7^±sg^Tx^^ h 

it. ^<j::b^tP^y^^^Bg^^;S;b<??^^-5zi:/)<5i^ 
t^^o tP^>'>A<^^t-'2>J&ff^^;£M1^^0Zfe-e^-r« 
[0 0 4 7] ffJ^li. Sffl^S=-fi21-^54=3 0 0//m 



<7 hJt= 1 0)11^. S3a-ta£*JKj9 0 // m\>XJLt Lfcii 
^(C t P ^7 A<«^ Ltzfztb. »W\ Lfz^ ^'r^V-m 

mm^mme acomm-^yisit. kj&^ooo/k// 
m) <Qoum^mfz^mfi^(Dm&m^t^^5iz^^ 

-t^o ZOm-^. k = 4. T^d:t>'^s=t^7 S Urntta 

[0 0 4 8] @i-eii®iiSP6 b$ 1 5<Bffli^rfc^y. 
=i>7^>-9-fflaa6a)iiAp®fi5^^#itLT. i6s2 

+ 15ds-dl=30 O^^mtz L. ;t)^O^mf4SS)Ii 
6 a <b:«aa56 b *3|aJ^^*5l±fcJ©fl^-tiS X 2= d U 
y2=2 s + d s;b<t P*v^*±Bg*^;4i^-t(c)tj:f)75: 
L^cfc5^Cs. ds. d m^lt. s=7 

4. 5//m. ds = 4|im. d I = 2 O )W hn) o 
[0 0 4 9] :^^M:P>7^>-t^fflm<S6<b:v';=i 

>s«7a)PBiicfl^jaf ^S6igiii8a)Mii3&<. 

o. ^ umtmi^m'^izit. mmo. ^um(o^mm8 

a>^}i(D}k^:^mt. mm^m< LtzWi-^iz^i^x^^ 
^h^-r. ±xm,mLfz^5{zff7Lii^iK 

[0 0 5 0] ZC0cfc3(r LT/*SLfc^;i(7)=i 
ffi^Stt^Sle a i:«ilSP6 b ^M^#:hi±T:^^Mzi 

S(7)P >7^>^t^ C t t<-^mt ta^o 

[005 1] Ei5tt**^<z)iiffl5«ijic^^<sja)ftaii 

^M/rlH-efe'So c<;)4^«<*Sgi p«gapicfi|i! 1 -eiftB^ 

r&a)y-<X3?<;u5iCs]K2. ;lis:(pi£&3. tfiit[piK4. 

t^'5o cco^^«:3gSl i^[cfcu>TI*. :^§Mp>t^> 

6 ttJirajffelgJi 9 a)^«tt:SffifliJ|cf^j«* tt. 
Sr»1$&tilil 9 f^;1l^[5]|% 3 -^tBIgdl^ 4 $(DiS;^«^b $ 

X7 -r [HiK 2 P«9X#M=i >7^>ti-fflmil 6 -^fifliiB 
« 5 l?(r>cfe 5 **:®SA<fe5^Sfe«mi4SSIISlc^3LNT t p 

[0 0 5 2] *:f!e^lcS-:J<^««;Sg*iB«lciSfflL 

fzm2(Dmmmiz^i^x. me^mi^xmB^^-^o ±m 

mmmmmt^^M,fzmx&^j. i (D±{zmmLfz 
m^^^Ltz^mmxk^. Tmomit. ±m<Dm<r>ME 
mi 7±izm.mLfzm^^^'r^m<DB-B' mmmx 

[0 0 5 3] &mz:^n^ti(^mtiv^m^izit»tfim 



ir T ^ L cfc 5 izmmom'^Si * J; o T I* t P ^7 A< 
«^^^ii^A<fe^o 'l^iJx.tf. E!4*-eii^)i 5 O X 2 
O O 0 U m(Dmm^Mm (TT.^^ hlt=4 O) f*tQ 

[0 0 5 4] Ig|1(7);^§Mz]>7=^>-9-<tSJl^it:2S^t/S 
ai*;i7&<±<l^--efc'SiS^a)5 O X 2 0 O 0 jWm(Z)iB 

4,111 4 ^mi\ t □ *;/^){)<^± L^^L^^gB/^^->^;* 

S-r^o iSfttt^*jSfc-r.ffifF^/N'^->(Z)tIli5 0/im 
^->a)^fMigt,5 0/imJa±-e3tf(t*if*«i:t>3S:l^o i5»J 

^(*. ^affl^5i^1 (=5 O/^m/S) <t-r>g) 

t □^><7 3&<*^U^^:L^rx^^ hhi:[iJ^2 OJaTT? 
fc'&35^t». «3a^^*3 4 0/im)slTi:L)S:lt*ltf<ft> 

[0 0 5 5] laea^SEj®/^^— >i 7tt. mm^}i= i 

7jUm. Sia^a^3 0 0itim(©WattaSISl 7 a*? 

( (:^ia^;£3oo/im+:gffl:^ia]a)«attSS8i 

fe1Pi4iWm) 0)1/4) "To-r^ Lfc/^^ — >it LrU^ 
-So K^fi. «m^>i^3 O O jUmT?fe^fri^). iH^:^ 

z o o o u m±Miizt>tz'^xmz^^mt<mMLxi^^m 
x{ttj:<^ 45ij*«ic3^jisA±A<Sia*iPi^»iaLyc/^ 

[0 0 5 6] asfl<ifci»(;)^j^ffi«E-r-sfcAft)(D«iia5i 

7 bit. me(Dmmm{Z7r.r<^5izmm^mmM at 

3fe<^*»ai4»IS(7)*S1 7//mJ2l±*«t«L<i:(+*itf 
3fet><i:i^fcaft>. 4 X 1 7 m^b LTL^-So C(7)4^J(;)iB 
«/^^ — VlCcfcoT. tP*y'>;^)<^^L<^:L^^;£5 O x 
2 0 0 0// mffi^(7)ffila*^^j|KLTL^^o 

[0 0 5 7] Z.(D^5iZp^(DjKl^M^mz^l^X=b. III4 

g«7osmaj<tiei^*mi^-ri)tctf)a)/^'jrM*. ^ 
^fli8<t«mtt^3iiii 7 atomizmm-t^zt^m^ 

[0058] ^attasfli 1 7 a -^^ffigp 1 7 b co«:^<t 

LTI*. llfi5«l]5(C^StNT«mtt^»fll6a<t«iaai6b 

izmLfz^mt Lx^iifzio^mi^tiii^i^o cojbb 
«i 7(DSsiitfcii02rcrittRBL/=ta)i:i^«ia)«5t:fe 



4$g|¥8- 1 15 9 14 
[0 0 5 9] *«BJfcS-5<i|i^{*3gSl=gaf ^m3<3!) 

iiffi<5ijicoLNT. m7 --ms^mi^xmrn^^o 
[0 0 6 0] m7{t. m3 0^mi*^^^m.^(Dpim^&&n 

iii^^mmmmti^^mtzmx&^j. =i>5^>-9-fflaiS6 

lc^Lfc=i>T^>itfflSffi6_h(cJtSL/=)li*»^^^ 
moc-C mmm. d-d' ©fS^-efe^o 

xmm^mz^m^tlfz^ em<Dmmt±mme at. * 
9si^^ig6 a im%fi^\zmm't^tzi^(D 2 4ffl(t»«ia 
^ect. mmmmust. [HiK±(**{Sii-r^«ii*e 

itLri*. y^x:?^)\.^^^p^om(D^m^mtw^m 

[006 1] za)||ffl50iJlzfcUNTIi. mmm 1 
^<7>c*:dl::m^^A<. D-D' ©r®0lc J; oT^ffiSJ 6 

oitmmitmme ato^mmt^ttxi^^'dttm^t)^ 
fe y . 4t»(r)«ati'3S8i 6 a <t mm^ 6 c ^ M^^*^ 
-^fz:kmm.^>^>v-mmme(D-'mt Lxmm&e c 

[0 0 6 2] m^ ommmiz^i^x{t^mm\±mme a 
t^mm&eh^m-^m±{zmmLxi^tztzib. mm 
a tmm&^e h^m^^t>-\±tzVim^m^t:a 

^y^^±^^^}iiiiTtr^'^^t<^'otzt<. :i(Dmm 

miz^i^xitmm\±Mm e a mnco^ma^^t: t p ^ 
iffflsii6 3b<Hfl-tt«*afc-rsfi (®«) ^mL. 36^ 

o t P ^ ^^^RfeiLT* # ^mmiz-t^ c <b: A^rT^T? fc 

-So €-«att^»iii6 a (7)^>i3iS[c(i. m 1 (ommmiz 
xm^ Lfc t p ^^^l^g»^^^a)*^*,^*fflL^4^^i 

[0 0 6 3] cco^^ft^gglO^Sit;^;**. 

ffl«ffi6(7)C-C' ^®0*fflLvr0 9|rTi^iB^-r'5o 

♦5fer. v'J=i>a)i|i«(*S«7a®^flft^^b^*^T3 
CitfCjcoT. $6^fli8^flgll1. 6jWmff^J|!t-r^o 
(C$ft»IIl8±fCA l^<D»att»IK6 0*X/^-y^U> 

^}m\z^^xmmo. 5 ^mmmr^o mm\±mme 

0±(CUvX h2 0*^^^SLT/^^-->^L. ®att 

ailge o*/\*^— -v^-T'SfcAbajL/i^x h/^^— >2 

/N'^-->y**lf;=»S14SMi6a^f^j«-r'& (X 
f§200) o 

[0 0 6 4] Ui;X h/^^->2 0a$(»*L. Zf^X 



(10) 
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«lCTlftB^Lfc3jS«iia)Bra3»ltl!i9*ligJ11. Ou 

mmitmme a±<Dmmmmm9mmi^i, k 2 o 

=l>^^ hTt^— ;U2 1 ^fl^f$-r^ (Xfi20 1) o 

[0065] uvx h/N^^— >2 o b^^^L. mmm 

»Bt6l$ltS-r^ (XS2 0 2) o 2HBi2Sit»il 

sue c^ff^^"r^fcA^)(c^mtt^«i6 i-va)i^i;x 
m2gB»B<!:«MSP6 c$#^ (Xig2 0 3) o 
h>m^^Skmmmm^ o^::f^XvcvD;£^irj;oTBg 

HI. 0/im«»-r^ (X|i2 0 4) o Ja±(7)S5tXg 

ffi6*i^jaLfc¥«(*3^gi ^^#^o 

[0 0 6 6] ¥»«:Sffi7Ji-v(7>«SSflIi^ja*>£. 
<r>X\tt<i:<. i^a)y5}iiz^'oX^mL^^t<i:l^o 
[0067] »®14Sfll6aSt;aSP6c^Z:a> 

a. zi/<;uh. ^>^;u. ^ly^-xn- 

A. x;utf':7A. -f hU';7Aa)*ANi^aS^*H'5lo 

»attsiiii6 a <t»iisP6 ctt!^-*tK-eft^je>iif*<t 

[0 0 6 8] v';=J>S«7(DgtliSP<ttea)^^ 

«*4<5:LT(*. T^-r^A. zj/NVUhH 

c:<b:;!)<ii*LL>o /<g r/f^^m-T^^^fcl*. 1119 0) 
x|i2 o 0(7)Smi4»jlS6 OJtSxHMlc/^'JrJlJftfg 
Xfi*K(t'5i25^^?!»<&'&o 

[0 0 6 9] ca)SIJ6<MIiiBS«* 2Sfl^fi£L/c«^lc 



L3£^?S:l>o »S14»ll6a*Sflia«ir@B5»JL 

[0 0 7 0] m3(DllJfi<5iJi:l^«a)*;i*iB«/N'^-> 
lc«;:fflLfcig#a)m4a)llfi6#iJ(z-DixT. 01 Ofr:^ 
fo 01 oa)±<iijcoiiifiia^/\'^->i 7^^w<*3gg 

-tffllciBgLfc^ilSPl 7 cli. ^ilSPl 7 cO)Tlr(i 
m^^^'itmm^^X\.^t^\.^Z.t^7r>:tfz^\z^ :&±if£ 
5i^$-5XyKl^TL^^o Tfiijcomi*. IB^/^^ — >1 7± 

[007 1] ll*l=^LtcgB^/'?'Si~>(*lll6<t|B]4i. 
50 X 2ooo/im(;)ie^fc4g^-r^iBjS/^^-->i 7 

^-;±l*. ll^fe«2|rfeL^Tl^i0^Lfc^mt^»II1 7 a<b 
|H|-^;£-efc^<. ^ilfflJl 7 c l*««ttSSIIi 1 7 a<i:I^ 

^aiiasBSi 7 aa):^ffl:^ifi]*ia}$is3gE'r^c<b:A< 

Rrtgt?fe^o "tmzib. iBS/^^->i 7 ±<*(7)<iiii . 

^mtt*fli1 7 aHO(0ti<i:&^mt±^^iMl 7 a (7) Pel 0) 
B4|/mXO»*^ttLfc5 9/imt?fcy. S2(0||J6 

«;5<ife^o ♦i*[fi]a)js«tti»^3»stt»isi 7 a rax* 
a ^ 36< ± i: ?s L ^ c*: d I c -r f c if) -e fc -5 o 

[0 0 7 2] tP^V>:7A<^±LlC<Lx«Btt»jii1 7 a 
<t«iiapi 7 c*««fflffl^^*7-t!:fc;ia)3^ja>iB«/^ 

L^^cfL^^;* 5 o X 2 o o 0//m4e^(7)@B^^ff$i^-r'5c: 
<t7b<Rl^i:?^d:'So ccOiBSl 7(D§Siticii. El9lcrUi 

[0 0 7 3] >''>/=3>^«7(7)SajSPi:iB^^^ 

gE-r'5fci6<;)/\*ur®*. *fejtflS8^«atiSiiiii 7 a 

*4<tLri*. ^></X^>. ^^^-'^A. =i/<;uh^(7) 
(OSA^^b^l*!. S!ctM*vU-y->r Rb^!B^I|*ML^^:: 

[007 4] «ati»Bi1 7a-\b^il$Pl 7c(7)«M<t 
LTfi. m3a)||^fe«lCfcU^T«mtiS^«I6a<i:«ilSP 
6 clcaLfc«*4<i: Lr^^ffc4l(Z)*ffll^;K^^J:l^« ♦ 
ccoiB^i 7(;)SS3t(=ii. El9(crittBjLfc^<;><t|5]^ 

f*. si9a)xS2ooa)«ai4»l!i6oit«xiiflirrr/\' 
•;r/iiftaxs^ig(t-i>i2:^^7b<fe^o ♦*^0^fc^-:J< 

01 2^ffll^Tlft^^-r'So 

[0 0 7 5] 01 ^a>±mo>m\t. ^%mzm-5<^\\<n 



(11) 
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fey. =i>7^>t^ffimS6C0±[cJt|gLfciI^(^^Lfc 

(7)01*. ±fflij<;)iii<7)=3>7^>i^ffiBffi6±iritaLfciii 

[0 0 7 6] :^§&a>7^>-9-ffl^S6l±. 

»*«ii^^«i$$fejt8ii o;b<»iiii6d±(ciis*tu 

[0 0 7 7] ca>SlififflJlC*5tNTtt. «1<7)SI«ffifilJ. « 
7^>-9-^affi6 itl^-SIS-e. 3b^O«mtt^SflS6 a J; y 
-So ®ilfli6 dlCli^litt;5<fe^fctf)#^mtt-Sfli6 a 

<fc 5 ^cf^SttSmS 6 a <7)l£ff^*5SWM(cR6iL-r ^ - <h ?!)< 
[0 07 8] Sfc. :$;^B^^fflL^^Z<^^r<*:or. |g 1 

LiPL^X^— X7&<^C^ . ;^gS=i 

(DUffi^JfCfcUTIi. «mi4»IIS6a(;)^;i*tp*y^ 

[0 0 7 9] i^. «j1M6 dlC«mtt»iS6 acfcy^,^ 

p^v^ffliaiciiM(C5a^;{)<fc^o m i<7)iij6f?ijc7)iii 3 (r 

*«0^(cm^i#«(*gSl(7)t!ig:?^;i^. 

3{)<v'Jp>SfiOii^*f5iJfc<l:y. mi 2(c-c;fe^Mp 
[0 0 8 0] v'J=i>CD4i^t*:S«7a®*||ftK 

ibii(CctorKibvUa><;).ffijgii8*iiii:i. 6itim 
ff^fift-rSo *lcise«|R8±irA I O^^SttSlflSeo^x 



mttSHi 6 O ^ X *v 5^ > ^ C <t IC cfc o T/ > 

:Kfc^mttSlfli6a^ff$fiK^^ (xgaoo) o »ai4 

mi4'^flg6 2^fllll0, 1 /imltSL. «ai±SS«i6a 

* ja u *:§s 3 > 7^ >-9-fl^ * X *v 5^ > 
■r^;iib(Ccfcor. A i(;)«iSBi6 d^fl^iiic-r'S (xn 

3 0 1) o ::^^XVCVD;4^(Cj:orM9lB3Ji1Sat(;) 

Hra*feliSIS9*)SJ5l . O/imff^fifc-r-S (XS3 0 

2) o ;irBl*fe^BS9(*«-^S14'^§l6 araiCff^i«*;KT 

L^^[^a5^c4lS^6ii**l^a)'e. JiPBlffisglli9(cg:^2 

[008 1] U3f2 6tt. lllKfl^fife®fllJANt,S'5^iai 
1 a)±ffllJa)IiIlC3^;b*^TL^^cfc5^::^^SttSS«I6 afel 

^J^lC«-r^HlJtt}&<lBl-hL. ««tt»ll6aat/WjlilI 
6 d (r^ i:^ t p *y ^«±«<Z)^fl^*iiSiJfl*ifzfflJ^^ c 

[0 0 8 2] JiraJ6JtK9^(7)=i>^^ h7t^-;u-\s>2H 
P>a)«SSe^jlI1 0^^^X-7CVD;£^(Cci:orliM 

HI. oiimjfta-r^o laJKDSigxsiCcfcoT. tp 

¥«<*^S1 *t#-S>o ♦i^. «mtt*fli6a<t«ilM6 
d<X)*f#4A<|^--efe-Si^$(ctt. ^3iJ(Z)SaS*;^l::cfcoT 
6 SrtK Lfc¥»f*S« 1 r* 

[0 0 8 3] :^fc. 01 i:s^t/:0i 2.a>mm\tnme a 

x^v^vyxnizfeaxr. *-r«mtt'^fll6o^. =j> 
T>-9-s«6*f^fiK-rsfii«*i»L^rx*>^>-yL. 3fe 

(czi >7^>-9-mil6 ^ t P ^v^*±eg#^;iiaTlc:«^SiJ 
^'5>fci6(7)x*v5^>^*fT'5« C<7)Z3>7^>-9-aei6$' 

5>iiJ^^xSi=fct^r. »«K8 36<Stb-r'&*-e»mi4 

»flg6 o^X'y^>^ii-rs mwo. 1 // mnjesi® L 

rL^^<i:^lcx»>5^>/?r^l^y-^^^ ccOXfilCcfco 

ff^fig^ti'5)«ifl;b<$i|L>aJ5D^<t*J#o. X|i3 O 1 (c^ba^ 
TJ^fiK^;K'i>c*:5?^cf^Btt^3ll^6 a <t»®lll6 d i:^t> 

[O0 8 4] ::(;)i^at*^t*fflL^^ii^^z(i. x»v^> 

^ffl«m«S-\i^x^yT>^B#rRl(7)^S^^^SlcfT*:j 
<P (t*vl* LN c (c;:±S L /j: lt*il*«*: t> U ♦* 
ll^fi<5iJlC^3L^T^*. ■^Ua>S«7a)StBSPi:ftea)iBS 
^gSE-T'SfcifcCO/^'JT^^. Instils <!r^mi±^BI 6 

«f4«!:Lrf*. ^>yx^>. p/<;uh^ 



(12) 
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[0 0 8 5] m^Jim^izmi^ii>^^mmi&my5)ii. # 
[0 0 8 6] ^fc. mm^mme a^mmzmi^fz^m 

fc^^MvU1t>f KA^gA^^b^!^. sfcL^li^ai^^j-i 

A. -r^v K'J^AC0*;!)^i^^«^;K^1Oi:v^J=l><b 
(czi >7^>-9-ffl»«1tailll6 a i:«jljll6 d 

ir t □ *v ^^±^a)»Stt*IS6 a a>^mi:m±^^ C 

[0 0 8 7] CCDllfi5«iJI*iB«ll*2MJFmLfcii^|C 

[0 0 8 8] m5C0|lite15iJ<hl^*i(7)*>±^. SB^/^^- 
>^CJ£fflLfcii^(Z)m6<;)||^fi^5^J^COL^T. E1 SIC^ 
■To 01 3(Z)Jifflija)@l*. BB«/\-^->1 7*i|i»tt:g 

gf^i?E®{|jA>^Mfciii-efcy^ >i i(n±\z 

7d*^^^LTl^^o Tmcomit. ^m/<^—>^ 7_t 
{zm.mLtzm^9^^^^wi(OG-G' mmmx*&ho 

[0 0 8 9] III*lc^tfciBIS/^^->l*. 06<!:|5l 
m. 5 O X 2 0 O O/imCDgBSlrffl^t" ^iB^/N'^~> 

1 7 ^B^Lfc4,t7)'T?fc'So iBl^^cffiL^fcA \ (Dmm^ 
fc«Bttsnigi 7 a tm-^mxs>^o m&m^ 1 d 
i^). %2.ommt\t.m:ts.^K sutt^tflii 7 ac^^gis 

7^«:(;)tlf*. ^Stt^^flil 7 aHO<7)tI<t 
S-«^14^llg1 7 aa)Pp1(;)(il4/imi:-^^*^5tLfc5 

9//m-efey. %2.(j>mmm (m2a)iij6«ijrM*iB^ts 

ttSOxim) l5iflC|*iBj9/\'^->1 7±tt:(^»eA<li*D 



*»iil!ai 7 d-(?a•^rl^'&tci6. ffiSti*(S]|Cf*l5i: 

[0 0 9 0] tP*V^A<»^Llr<L^®mtt'^^I1 7 a 
i:«illi1 7 d^ffl«5^^+^1tfcC(7)3^ja)@BS/^^-> 

Lv^;S5 O X 2 O O O // m4B^<7)iB|g^ff^J$-r -5 C <b A< 
RlHg^^f'So ca)iBSi 7(7)SliglC(*. El ZKzxmfi 

[0 09 1 ] -^tz. i^^j^ty^^i om^^tmo^m 
^i&mr^fzi5b(D/<^jrm^. mmmstmm^mm^ 

7 a ta)Wzmf&-r^:zt^m^x&^o zlo/^^jtm 
Kiia)MA^^b^!tel. Dcl^livU-»t-f Rb^^tell|^fflL^ 

[0 0 9 2] ^mtt^ssBii 7 a^mms^^ 7 do^mt 
Lxit. mmmsiz^i^xmm^mme a^i^mmme d 

[0 0 9 3] 

[0 0 9 4] ca)Ci:lCckoT. ^»«:3ggiS(jgft(ca6 

±^^m,Wimo^^. m,no>mWi. mmm(r>^m. mm 
m(nm^ t p ^ [zmm Lfc=rfi*i»ih-r ^ c ^ A<-e 

g * U r -5 z <i: pj i: >S -5 o 
[El®(7)ia*?tf|ftB^] 
[01] 01 (i*SIB^(c*-:J < SIffiM 1 

g$#»(*s«<;)S^^^}^jffi®ffl)j35Nt,af=0-efe'So 

[0 2] 0 2Ii:*;^B^(rg^<||J6«i 
0T?&^« 

[0 3] 0 3(*x^^^(cS^<||Jte^J1 |c^^4i#t$:g 

%± Ltsi^mw'&mm^Wi^^^Sk^'thfzitiizmi^ 

mfc0 fe o 
[0 4] m^\t.^%mz&^<mmmMz%^'=i^m^v^^ 

tp*v^*±s^a)«mtt^3Siii*Eff^^)4«c#tt^a 

Lfc0t?fc-So 

[0 5] 0 5(i*^B^lCSr?<Slffi«1(C^'5)¥#«:^ 

[06] 06(i*«^lcS-:J<m2(O3ljfi«iJ(c^^i»i^ 
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[1217] m^lt:iinm~&■:5<m3a>mmm^~m^^!^m^ 
[IDS] msit:$inmz&-i<m3<ommmizgk^i^^ 

[g|g] llgi^:4i:%Q»l=£-:5<%3<09llfe«iJI=«g-g>¥^ 
[BI1 o] 131 Ol^;$;f!^l=£-:5<|lli&#j4l=0g.&¥^ 

[H1 1] 01 Mt:^^wzm-^<mmm5izm^^m 

[01 2] mi 2l**IBKI=S-tJ<||«6fiij5l:^*^« 



[013] 01 3\t:^nmz&-:s<mmm6izmi>^m 

^S#J«^^My=0fe^J:t/&rS0-e&'S. 
[^#«)i»W] 

4-tB1tia!S> 5 •■•♦SjSBB^. 5 a ••■i2^> 6 --^ 
§M=I 6a-«mtt^^. 6 b. 6 c 

-sniiap, 6d---«iayi. v-ijissitais. s-jfeis 
9 -BrBiseiiiii. 1 o -ffisijffei^ig. 1 6. 1 6 

a. 16b. 16c. 1 6 d -A I Mt^X H/^^ — >. 
1 T-ffitS/^-SJ-^. 1 7 a - iE^ffl«^14S|Bi. 17 

b. 1 7 c - -s^ffi^ifiap. 1 7 d -mmmm&ms z 

0 - U-:?Xh. 2 0 a. 2 O b -UvX K/^^ — >. 2 

1 •••=i>^^» h;^— ;u. 2 6 2 7 --0a)ifeM<35 

mm. 6 ^ ■■/<^--l^^m<omzmm(J)mmi±mm. 
6 2 -•/«ai-^>^M(©«iijg6 dmmmmmamm. 
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«1 <»3gil9llc«S:ii:?«=i z/T^v-vffiVfiCitUNiftiS^IKXS 

^Sffi«>e>mfe7iss (El I ) 
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